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GROW MORE FODDER TREES. 59

Cattle are the back bone of our agriculture and as such much care has to

* be taken for their upkeep. They have to be fed properly if they have to be

really useful to the agriculturist. But most of our animals are poorly fed and

coften depend upon stray clumps of grasses here and there. While the straw

- of cereal crops like paddy and cholam (Jonna) are generally fed to animals,

regular fodder crops are also raised by wise provident ryots to get enough fodder

for their cattle. In tracts with the famous breeds of cattle ag Kangayam,

" "Ongole, Alambadi, etc., the success of breeding is to a great extent due to the
. care taken in feeding the animals. '

During severe drought periods, the problem of providing fodder for cottle
is often very difficult and it is a common practice for ryots to gell their cattle
at very low prices. When considering the fodder problem, we have to look to
means by which shortage in fodders can be met with at such periods: crowine
-of trees which will be useful for fodder will to a great c¢xtent alle\;iagte tlig

condition in our Province where rainfall is recarious’ . A
and Southern districts. P and especially in Central

country like ours g quite  well
uring the hot season and are use-
yielding green leaf for manure,
ellcqte crops like cane or banana,
utations, providing fuel and timber
d yielding fodder for his cattle.

trees which yield leaves that are readily eaten by animals and as such they

o \ can be grown with advantage. Besides the leaves, other parts s "
’ j‘«%\ prte and pods are also useful as feed. parts as young shoots

. . he

N ﬁ . A list of fodder trees is given hereunder with names of local languages and
. NU‘ | " short notes about their propagation, growth habits, etc. Suitable trees for the
iR LT locality may be selected and grown in all waste places as porombokes, road-
T T e sides and manure pits. They have to be protected from the animuls till they
RN o o1 reach suitable heights and nursed with care. Even when they are fully grown,
o . " the lopping of the branches has to be done judiciously to avoid drying of the

T S . whole tree due to severe pruning.

Most of the trees mentioned in the list are raised from sceds. Whenever

~ ‘3 : they can be propagated by cuttings it is mentioned under the particular

AN (O\q " 8pecies. Seedlings are to be raised in advance preferably in small pots or

- @ bamiboo tubes and transplanted during the rainy season. .
: .

« \ \’ , (1) Acacia arabia, Wild. (Leguminose).
ya ® Tam. Karuvelam; Tel, Nalla thumma; Mal. Karuvelamn; Kan. Kaihali

A tree well adapted for dry climate and heavy soils. The pods are eater

by sheep and goats; the leaves and tender shoots are also eaten. The tree i
~valued for fuel and the bark is also used in tanning.

‘ (2) Acacia leucophloea, Wild. (Leguminose). A

Tam. Velvela{m ; Tel. Tella thumma; Mal. Velvelam; Kan. Nayivéla.,_

Suited for dry localities and under even rocky. conditions. Fairl quiok
growing if protected in the earlier stages from animals. The leaves m:ﬂiy :?naf;
shoots ars eaten by sheep and goats; the pods are relished by “‘ﬂ, o iha
summer months they serve more as concentrates to Kangt_iyat‘n. P haf,
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(8) Aegle marvﬂc_los, Corr. (Rutaceae).
Tam. Vilva; Tel, Maredu; Mal. Kovalam.

This wlso comes up under dry conditions and can be easily raised in waste
places. The fruits are valued medicinally. The young shoots and leaves are
eaten by sheep, gouts and cuttle.

(4) Albizzia amara Boiv. (Leguminosae).

Tam. Usil; Unjal; Tel. Chigiruchettu; Mal. Varacchi; Kan. Sijjalu.

(5) Albizzia lebbeck, Benth. (Leguminosae).

Tam. Vagai; Tel. Dirasana; Mal, Vaka; Kan. Bage.

Loth the above species come up well under dry conditions with a little

care. The leaves form a good fodder for cattle, sheep and goats.
6. Anogeissus latifolia, Wall. (Combretacew).
Tam. Vella Nagai; Tecl. Chiriman; Mal. Vellu Nava.

A large tree which comes up well in plains and up to 4,000 feet. The
wood is hard and valuable for timber and uagricultural implements. The
leaves forin a good fodder. :

{7) Artocarpus integrifolia, Linn, (Moracewr).

Tam. Pilu; Tel. Panasa; Mal. Pilavi; Kan, Alasu. ‘
Best suited for west coast districts. A large ever-green tree. Wood use-

ful in many purposes; ripe fruits and young fruits much useful as desert snd
vegetable respectively. The leaves are much relished by animals. '

(8) Buuhinia malabarica, Roxb. (Leguminosae).

Tam. Malaganthi; Tel. Pulichinta; Mal. Mandaram; Kan. Kudugulu. .

(9) Bauhinia purpurea, Linn. (Leguminosae).
Tam. Mandari; Tel. Kanchanam; Bondanta chettu.
- With a little care and watering, comes up well and can be planted as an
crnamental avenue tree also. The leaves are eaten by cattle, sheep and goats-
(10) Bauhinia variegate, Linn.
Tam. Segapu-manchori; Tel. -Mundarai, Bodantham.,
Comes up well under dry conditions and grown as an ornamental tree.

The young leaves and flower buds can be used us vegetable. The leaves are

much relished by cattle, sheep and goats.

(11) Bussia latifolia, Roxb. (Sapotaceae).
Tam. Iltupei; Tel. Ippa; Mal. Ilupa; Kan. Ippi.

A large handsome tree which comes up well under all conditions exceps
in too hot and too chill climate. The seeds yield a valuable oil for burning;
the flowers whick contain much sugar is used as food and also for the distilia-

tion of spirit. The leaves, flowers and fruits are eaten by cattle, sheep and

goats.
(12) Bridelia retusa, Spr. (Euphorbiaceae). A
Tam. Mulvengai; Tel. Koramanu; Mal. Mulluvengs; Kan. Komanji.
The species is useful both for fuel and fodder. Grows to a small or
moderate sized tree. ' :
(13) Butea frondoua,.Koen. (Leguminosue). -
Tam. Porasu. Tecl. Moduga; Mal. Plass; Ken. Muthuga.
Comes up well in heavy soils and in black cotton soils. The leaflets
are large and used to serve as plates for taking food, also forms fodder for
eattle, sheep snd goats. ]
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(14) Cassia fistula, Liun. (Leguminosae).

Tam. Konnei; Tel. Relu; Mal. Konna; Kan. Kakke.

Can be grown in all places in the plains. Wood is hard and durable,
the trees may be planted along avenues. Cattle, sheep and goats relish the
leaves.

(15) Cassia siemca, Lasnk. (Leguminosae).

Tam. Munja Kounnei; Simaiavarai; Tel, Sematangedu; Mal. Manna
Konna; Kan. Hiretangedu.

A very quick growing tree coming up well in all places in the plains;
suited for dry localities. Trees may be used as fuel. The leaves are fed by
animals. )

(16) Enterolobium saman, Prain. (Leguminosae).

Tam. Thungumoonji; T'el. Nidraganneru.

Ancther quick growing tree, producing plenty of foliage. Thrives well

in places with moderate rainfall. Leaves form good fodder.

(17) Erythring indica, Lam. (Leguminosae).
Tam. Kalyana murungai; Mal. Murungai; Tel. Baditha: Mal. Murukku
Kan. Haliiana, Warjipa. . 4
Suited for all conditions on plains. The leaves are very valuable for
mileh cattle. Cun be propagated by cuttings also.
(18) Feroniu clephantum, Corr. (Rutaceae).
Tam. Vila vilatti; Tel. Velaga; Mal. Vila; Ken. Bilva.
A very large tree coming up well in dry localities. The pulp of the fruit is
much eaten. The leaves are caten by sheep and goats.
(19) Ficus bengalensis, Linn. (Moraceae).
Tam. Alamaram; Tel. Marri; Mel. Ala; Kan. Alada.

A very large tree which can be grown along roadsides under all
conditions on plains. The leaves are much relished by goats and also by
sheep and cattle. Can be easily raised from cuttings.

(20) Ficus glomerata, Roxb. (Moraceae).
Tawm. Atthi; Tel. Atthi; Mal. Athi; Kan. Atti.
(21) Ficus infectoria, Roxb. (Moraceae).
Tam. Malui-ichehi; Tel. Jatijuvi; Mal. Cherla; Kan. Basari.

(22) Ficus retusa, Linn. (Moraceae).

PTam. Pou.ichchi; Tel. Konda juvi; Mal. Ittiyal; Kan. Pilala.
(28) Ficus tsicla, Roxb.

Tam. Kal-ichchi; Tel. Pedda-juvi; Mal. Kirgali; Kan. Billibasara.
The above four species of Ficus can be grown in all districts on the

plains, preferably as avenue or shade trees. They are easily raised by cuttings
also. The leaves und the very young shoots are eaten by cattle, sheep and

goats.
(24) Ficus religiose, Linn. (Moraceae).

o Tam. Arasu: Tel. Ravi chettu; Mal. Arasu; Kan. Aroli, Aswatham.

A very large tree, often treated as sacred and can be grown under sll
limati; conditions except on hills. Can be grown near village chavadis,
temples and road sides. The leaves are valuable fodder. Can be raised by

cuttings also.
(25) Grewia subinaequalis, DC. (Tiliaccue).
Tam. Pualica; Tel. Jana; Kan. Buttiyadipe.
Requires fairly good rainfall and salluvial soil. Wood is used as timber.
. Fruits are edible and brunches can be lopped for fodder.
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» few handfuls of ash and well rotted cattle manure or leaf mould.
Seeds are generally sown direct in the pits at the beginning of the
monsoon after one of two sdaking rains. Two nuts may be sown in
each pit to allow for bad germination or pulling out of unthrifty
seedlings in the later stages. It may be necessary to protect the
young germinating seedlings from the depredations of birds and
jackals that have a great liking for the fleshy and delicious
cotyledons, by surrounding them with some thorns or other devices.

The practice of raising a nursery and transplanting of healthy
selected seedlings about a month or two old is also adopted in certain
localities. The nursery is conveniently raised in elevated beds or
preferably in baskets filled with. good soil. The latter method
enables. transplantation being done at required distance without
great disturbance to the roots. Planting of seedlings is generally
done during rains. A little watering and shading of the seedlings

may be necessary till they get established, if the days bappen ‘o be ‘

rather hot.

The whole plantation may be laid out into convenient plots with
bunds to facilitate soaking in of rains and to prevent surface wash.
Some catch crops can also be taken for the first few years if the soil
and local conditions permit. This would provide some subsidiary
income and also benefit the plantation indirectly.

Haroesting.—If the plantation receives good attention right up
from the selection of seed onwards, the rees may be expected to
yield in the third or fourth year and fairly heavy crops can be
obtained from the eighth year. Flowers appear from about Novem-

ber and the fruits ripen by February-March and continue to yield

till May. The harvest of ripe fruits is done periodically and the

exposed nuts removed from the fleshy swollen pedicles or * apples *

as they are commonly called. If the ripe fruits are allowed to
remain on the trees, bats carry away whole fruits with nuts during
nights. Birds and squirrels also do some damage to the ripe fruit
bnt the nuts are generally dropped on the ground from where they
can_be picked daily. The yields vary and on an average abou§
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8 annas worth of nuts per annumn may be expected from a tree.
The nuts are generally marketed as such or sold as roasted kernels.
There is also a market for the unroasted raw kernels. In some
places immature kernels from the green nuts are also in demand
for making curries.

Curing.~—The curing of cashewnuts mcludes such processes as
roasting, shelling, peeling, sweating and finally grading and packing.
The nuts are generally roasted in shallow open pans of convenient
size over ordinary mud furnaces. Great precaution is taken to stir
the nuts properly to, ensure uniform and corréct roasting as other-
wise the nuts would get charred and finally result, while shelling,
in a large percentage of over-roasted and split kernels. The nuts
are then taken out of the pan and spread on the floor and allowed
to cool. They are often sprinkled over with ash or paddy husk to
remove the exuding caustic oil. The roasted kernels are handshelled
by women, care being taken to recover as many of whole kernels as
possible. The proportion of kernels to whole nuts that may be
obtained is about 25 to 30 per cent. The roasted kernels are again
dried properly to facilitate the peeling off of the outer skin. The
kernels are slightly moistened or °‘ sweated ’ again to prevent
breaking in transit. They are finally graded, packed in hermetxcally
sealed containers and marketed.

Marketing—The nuts are largely exported after curing, in the

form of roasted kernels and there are large number of curing centres

which buy raw nuts. The chief centres of curing are Mangalore,
and Rajashmundry in Madras and Alwaye and Quilon in Travancore
State. There is also some trade at other minor centres like Tanjore,
Panruti and Cuddalore where chiefly the unroasted kernels are
marketed. The present supply of local nuts is just sufficient to

. engage the hands at curing centres for ahout seven menths in the

year, and lakhs of rupees worth of nuts are annually imported from
East Africa to provide work for the rest of the year. European
markets are still intouched and there is likely to be a good demand

After Cultivation.—The crop requnres frequent irrigations in the absence
of rains. The *life’ irrigation is given about 4 days after planting and later
irrigations at intervals of 8 to 10 days. Weeding must be thorough, as the
Presence of weeds reduces the yield considerably. Deep inter- eultlvatmn

should be avoided, as it damages the feeding roets
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(26) Hardwickia binata, Loxb. (Leguminosw).
Tam. Acha; Kattudugu; Tel. Yepi; Mal. Acha; Kan. Kamra.

Comes up well in dry localities and grows to a large tree. Wood is use-
ful as timber and for agricultural implemnents. The leaves are caten by cattle,

sheep and goats.

(27) Pithecolobium dulce, Benth. (Leguminose).

Tam. Kodukkappuli; Tel. Simachintha; Kan. Sinchunise.

Buited for dry conditions and can be grown along hedges. Quick grow-
ing; the aril on the sceds edible. The pods are caten by cattle, the tender
shoots and leaves by goate.

(28) Prosopis fuliflora, DC. (Leguminose).

This is & trce introduced from America where the pods are valued as cattle
feed and said to be ' as nutritious as corn . It is quick growing and highly
drought resistant. The leaves, young shoots and pods are useful for cattle.

(29) Plcrocarpus marsupium, Roxb. (l.eguminoes).

Tam. Vengai; Tel. Yegi; Mal. Venga; Kan. Honne.

Can be grown in all districts. Grows to & large tree; _the timber ig much
useful and & gum called * Kino ’ useful in medicine is obtained from this tree.
Cattle, sheep and goats relish the leaves.

(80) Sesbania grandifiora, Pers. (Leguminos=).

Tam. Agathi; Tel. Avesi; Mal. Akatti; Kan. Agase. ,

Requires copious watering and can be grown in the back yards, along
field bunds and irrigation channels. The leaves are much useful as vegetable.
The young shoots and leaves are greatly relished by ecattle. A very quick
growing tree and can be used as fuel also.

(81) Terminalia bellerica, Roxb. (Combretacea).

Tam. Thapi; Tel. Tani; Mal. Thani.

A large tree which can be grown in all districts on the plains. The
leaves are eaten by cattle, sheep and goats.

(82) Zisyphus jujubs, Lam. (Rhamnace).

Tam. Elandai; Tel. Regu; Rengha; Mal. Cherumali; Kan. Yelchi Bore.

Suited for all dry locslities. A low thorny tree, the fruite of which are
edible. The leaver sre relished by sheep and goats.

8. N. CHANDRABEKARAN,
Lecturing and Systematic Bolanist, Agricultural College
and Researoh Institute.

Lawixy Roap P.O.
_ CoiwparoRs.
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A Note on Cashew Cultivation

The osshew (Anacardium oocidentale, L.) originally intruduced
into the coastal tracts of India from South America by the Portu-
gueee is becoming increasingly popular in the Madras Presidency on
account of its very palatable and commercially important kernels.
Being a hardy tree it is capable of thriving under varied conditions
of soil and climate. Its cultivation has of late spread from the
cosstal districts to the interior tracts of the Presidency. 1In the
West’ Coast distriots snd the States of Travancore and Cochin it is
cultivated largely in the laterite and randy waste lands both for its
nuts and fuel. In recent years the demand for cashewnuts hae
increased markedly and it is considered worthwhile paying better
?ttonﬁon to its cpltivation and to explore the possibility of extending
its ares particularly in lands Iwhich are unsuited to other crops.

Selection of seed.—There are several varieties of cashew
differing in growth-habit, yielding capecities, colour and shape of
fruits, and sise and shape of nut. The number of Bute per pound
may vary from about 50 to 150. Bsed nuts sre generally telected
from heslthy and regularly bearing, high yielding bushy types of
trees. Plumpy, well shaped, medium sized, heuvy nuts ohtained
from fully ripe fruits are considered the hest for seed purposes.

Planting.—The cashew comes up well in a variety of soils ranging
from the red gravelly to the sandy type and requires neither
manuring por much cultivation. It also thrives under's wide range
of ryinfall—from about 80 inches to over 150 inches. ¥or sowiny,
pits of 1 foot or 1} feet cube may be previously dug 90 feet apart
both ways and refilled to about three-fourths with good surface sofl.
If the soil happens to be too poar it is customary. to mix with it

After Cultivation. —The orop requires frequent irrigations in the absenoe
of rains. The “life’ irrigation is given about 4 days afgor planting and la::r
irTigations at intervals of 8 to 10 days. Weeding must be thorough, as the
Presence of weeds reduces the yield considerably. Decp inter-cultivation
should be avoided, as it damages the feeding roots -
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from these quarters as well. = A fairly good quantity of cashew

kernels is also consymed in the local markets and it can easily he
. doubled by better and more organized methods of marketing.

Uscs.—-—-Apa.rt'from the cashew kernels which are very popular
_ and utilized to the largest extent, the cashew yields other products
of marked value. The kernels are very nutritious as they are said
to contain Vitamins A and B-2 and are also considered a good source
‘of protein. There is large demand for the kernels overseas parti-
cularly from America where they are largely used for confectionary
and for table purposes as salted nuts. Broken tips of kernels and
seed coat obtained from processing, form very good feed forvaW;S
and pigs. The cashewnut shell gives an oil which is 8 good preser
vative against termites. The shell charcoal is considered good for
fuel. The apple is edible and the juice obtained from it on fermen-
tation may he converted either into vinegar or alcobol. . The tree
gives timber of some value and yields fairly good qualjty firewood
and charcoal. A resinous gam which is said to be an insect d._ete’n.rent
and suitable for book-binding is also obtained by making incisions
- ou the bark of the tree.

Officers of the Agricultural Department will be ready to help any-
‘one Tnterested in starting cashew plantations with advice or by way
of supplying good selected seed. Co

C. M. J OHN! .
Oil-seeds Specialist.

MADRAS : FPRINTED BY THE SUPERINTENDENT, GOVEBNMENT PRBSS,
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CAI\NING’ OF MANGOES. . in the
8 name
In recent years, the finit canning industry has expanded ve scale
rapidly in®several parts of the world. Most of the research work in the
done on the subject in America and in England is concerned chiefly
with fruits like peaches, apricots, pears, plums, ete., which are )
pueulicr to those regions. In India, however, the most important - is the
fruits are the tropical fiuits like mangoes, pineapples, guavas, etc. r sgas;)ln
Very little work has becn done regarding the preservation of these $, 11 tae
fruits. Of these, the mango is the most important commercial st mon-
fruit all over India. It is only in India that some of the best
varicties are found. In the Madras Presidency, a large nunber of 3 White
varieties of excellent quality are grown. Jxperiments carried out ualities
at the Fruit P.oducts Restarch Laboratory, Kodur, during the
past three yeurs have shown that some of these varictics are highly ption of
suited for canning and that the canned product is of exccllent ‘drained
quality. Varieties liko Baneshan, Neelum and Mulgoa, with their aanured
crisp and non-fibrous flesh and good taste and flavour, stand the ties are
canning processes remarkably well.  Soft and juicy varieties like y heavy
the ¢ Rasams’ of Circars, are not suitable for canning as they
break down during canning and make the covering syrup cloudy
and unattractive. The method of canning is briefly as follows :— of any
o
Fully ripe, but firm, fruit is taken, washed well in water and :;W;O?g
peeled by means of a stamless knife by working it round the fruit ) ensure
so that the pcel is lifted in o010 long strip. The two sides are then ver the
sliced off and each slice is cut into two halves. The flesh on the 10 to 50
thin side of the stone is removed in two sections. Thus from each
fruit, six longitudinal slices of approximately equal size are .
obtained. These are placed inside an open top can of A 2} size. cond;-
Tuae can may be either the plain one or the fruit-lacquered one. gggig;’
lanting,
‘ger and
med 12

to 15 inches apart with the help of the country plough.

Manuring.—Onion responds to Yertilizers. A basal dressing of 15 to 20

_cartloads of farm-yard manure may be applied before plantings. A top-

dressing of 800 lb. of groundnut cake meal and 130 1b. of ammonium
phosphate per acre applied in twe instalments, onee at the time of trans-
planting and again after about 50 days has been found to be effective in
enhancing the yield. -

Transplanting.—Seedlings are planted on both sides of the ridges with a
spacing of 3 to 4 inches. It is advisable to water the nursery just before
Lifting the seedlings. The field is given a soaking irrigation before trans-
planting. While transplanting, it i a good practice to reject all poorly
developed seedlings and care must be taken to avoid deep planting as it
results in under-sized bulbs. The optimum depth of planting is between 1
and 14 inches.

After Cultivation.—The orop requires frequent irrigations in the absence
of rains. The life’ irrigation is given about 4 days after planting and later
irtigations at intervals of 8 to 10 days. Weeding must be thorough, as the

presence of weeds reduces the yield considerably. Deep inter-cultivation
should be avoided, as it damages the feeding roats -
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The cans are made of tin plate of speeial qualit

coated With fruit lacquer which s ¥ Which is gonorally

resistant to the a~tion of water

soluble pigments of the fruit, The fruit slicos are packed tight -
h sugar syrup of 40 deg, Brix at,

111’172(1}383]3% cla.n and covered wit,
ano tihen o f;‘:ﬁ‘;% 8 headspace of about } of an imch. Th: cans

Or ten minutes. Th ] i8 pri :
ﬁ:om the tissues og (;i)liecit‘rgftthé:hpfbcess " ¥ rom
%(,scolora,tion and spoilage of the £
) m(;.i l?i?::;s aifgothen scaled hermetically by means of & spocial closing
machine ko ‘3’1113 as & ‘doglble-seamcr . American scaming
very handy fo ‘;TPOO SP&IO{‘ or ‘Dixie automatic scaler’ are
‘processedy in rb };{me canning. Tho sealcd can js ¢ cooked © or
quickly in cold oling - water for 30 minutcs and then cooled
burning’ qune st\gater to prevent ‘over-cooking® and ‘stack-
110°F, thoy arogw‘ nft‘iagc. When the cans have cooled to aboub
the pr'o b iped dry, labelled and storcd for use later. - If
keeps woll fo cartied out properly, tho finished canned product
I one to tWo years. * Thus, canning affords a safc ana

ready means of storin :
¢ the richnces - i
best for other 1 eal months of th ye; ?.s of the snmmer ﬁ‘uxt at ite

uit during subscqucht storage.

guavaMeg:Ods lea.ve been worked out for canning other fruits like

Welcoz;;g t?)apn o, grape fruit, cte. Those Who are interested are

 Kodur, ¢ ddVlmt the Fruit Products Research Laboratory ‘at

oom be’hagll frggath dxﬁpnﬁ. Informa.tiolll) gagarding fruit canning
e Blochemist, Kodur P.0., who is t ri

charge of fruit presorvation Wlork. . © 18 the Officor in

’

G, 8. SIDDAPPA,
Diochemist.
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by placing them in hot water at 185-160°F ,

: ove the oxygen .
ich would othz:rwiso lead to .

‘ Leaflet No. 7.

Bellary Onion (Allium Cepa).

Introduction.—Bellary onion is an important market garden crop and
occupies a prominent place as an article of culinary use in any Indian houso-
hold. It is chiefly a cool-season crop requiring plenty of moisture in the
early stages of growth and a dry climate at the time of harvest. Its name
is derived from the Bsllary district where it is grown on an extensive scale
and the crop has now spread to many of the othor elevated districts in the
Province.

Season.—There are two main seasons for this crop. The first is the
monsoon season from June to October and the second, the cold-weather season
from November to March, April. The latter season is more favourable as, in the
monsoon planting the harvest usually coincides with the north-east mon-
soon rains resulting in heavy damage to the bulbs.

Varieties—There are two popular varieties, the red and the white
onion. The latter is inferior to the red in yield, flovour and keeping qualities
and hence is not cultivated to any large extent.

Sotl.—Onion does well in a wide range of soils, with the exception of
heavy clay and alkaline soils. The best yields are obtained in well-drained
loamy soils of high fertility. In sandy soils which have been manured
heavily bulbs of solid, heavy type with excellent keeping qualities are
obtained. As it is an exhausting crop, onion should not follow any heavy
feeding crop.

Nursery—The seedlings are preferably raised in raised beds of any
convenient size. The soil must be in a mgllow condition with a good
dressing of well-rotten cattle manure. About 5 to 6 oz. of seed sown in
an area of about 3 cents is generally sufficient to plant one acre. To ensure
& good stand, seed must be of high viability. The seed is sprinkled over the
beds and lightly covered. Watering should be done daily for about 40 to 50
days when the seedlings will be ready for transplanting.

Preparatory Cultivation.—The field has to be brought to a fine condi-
tion before planting is taken up. Transplanting can preferably be done on
ridges for the monsoon plantings and in beds for the cold weather plantings.
Though yield has been observed to be slightly in favour of bed-planting,
ridge-planting is more advantageous in that the size of bulbs is bigger and
more uniform and irrigation and weeding are easier. Ridges are formed 12
to 15 inches apart with the help of the country plough.

Manuring—Onion responds to Yertilizers. A basal dressing of 15 to 20
cartloads of farm-yard manure may be applied before plantings. A top-

“dressing of 800 1b. of groundnut cake meal and 130 Ib. of ammonium

phosphate per acre applied in two instalments, onee at the time of trans-
planting and again after about 50 days has been found to be effective in
enhancing the yield. -

Transplanting.—Seedlings are planted on both sides of the ridges with a

- spacing of 3 to 4 inches. It is advisable to water the nursery just before

lifting the seedlings. The field is given a soaking irrigation before trans-
planting. While transplanting, it is a good practice to reject all poorly
developed seedlings and care must be taken to avoid deep planting as it
results in under-sized bulbs. The optimum depth of planting is between 1
and 1% inches.

After Cultevation.—The orop requires frequent irrigations in the absence
of rains. The *life’ irrigation is given about 4 days after planting and later
irtigations at intervals of ‘8 to 10 days. Weeding must be thorough, as the
presence of weeds reduces the yield considerably. Deep inter-cultivation
should be avoided, as it damages the feeding roots ©o
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Pests and Diseases.—The crop 1s relatively free from any pest or disease.

Harvesting—The crop is ready for harvest about 3} to 4 months after
transplanting. As it reaches maturity the leaves turn yellow and droop
down. The optimum stage for harvest is when tho tops ripen and shrivel
and the outer scale leaves of bulb become dry. The bulbs are pulled out with
the stalk. An irrigation given 3 to 4 days prior to harvesting, facilitates the
pulling out of the bulbs. The crop is dried in the sun for 2 to 3 days after
which the roots and leaves are trimmed off.

Storage.—Onion should be stored in single layers in a cool, dry and well
ventilated room or shed. Damp conditions reduce its keeping quality.
Damaqu bulbs should not be inecluded for storage. 1f storage facilities are
nct available, the produce has to be immediately marketed.

Yield—Yield varies from about 6,000 to 10,000 lb, per acre With an
average of about 8,000 1b,

Cost of Cultivation.—This varies from place to place and from scason to
season. However, the following represents the approximate cost per acre.
Pairs at Rs. 4, men at As. 14 and Women at As. 7 per day.

Labour Calculated

Details of Oporations. per acre.  cost per
acre,
p. p. W. Rs. A P
1. Preparatory cultivation—
Ploughing thrice and forming ridges an ‘
channels .. .. .. 610 5 36 4 0
2. Manures and manuring—
Transporting and applying manure .. 131313 13 0 0
Cost of manure .. - .. .. .. . 122 10 0
3. Seeds and sowing—
3 0 6

Cost of raising nursery . . .
Cost of transplanting .. .. ... 0 02 1015 0
4. Irrigation (tWelve irrigations on the whole)—

:ding water at 2 men per acre per irri-
Guiding wWa pe ! 0o 0 2 0 6

gation . - ’ e
Eleotricity charges at Rs. 2 per aore per
irrigation .. .. .. .. 24 0 0
5. After cultivation— .
First weeding . ... . 0 03 156 6 0
Second weeding - . . . . 0 030 10 5 6
6. Harvesting—
Harvesting, drying and cleaning .. .. O 066 28 7 O
% Rent per acre of garden land .. .. .. 100 0 0
Total cost of cultivation per acre .. 416 14 ©
Out turn per acre. T
Value of 8,000 1b. at Rs. 2 per mq. of 28 1b, 672 0 0O
Therefore net profit per acre . E;-2 0

iOVT, PRESS, MADRAS.

v

" The nursery has to be watered before lifting the seedlings.

Learrr No. 8.

. Brinjal (Solanum melongenum)

Introduction.—~Among the Indian vegetables, brinjal oocupies a very
eminent place. It is a poor man’s vegetable even as tomato is of the rich.
It is a very cosmopolitan crop and is grown during some season or other in all
the districts in the presidency. It is adapted to grow in a wide range of soil
conditions from sandy to clay loams. The best yields are recorded in well-
drained, rich loams.

Season.—There are two distinot seasons for growing brinjal, the monsoon
season extending from June to October and the cold Weather scason from
November to April. Of the two seasons, the latter is observed to he more
favourable.

Varieties.—Distinction is made between varieties on the basis of sha
and colour. In shape there are round, oval and elongated varieties. gﬁ
colour there are purple, yellow, greem, grey, brownish, ashy and mottled
varieties. Among the named varicties Pekin Black Giant, New York, New
York Improved and Pocha’s Black Beauty are good. Among the local
varieties, Puliyampoo has given very satisfactory performance.

Nursery.—The raising of seedlings is similar to that of tomato. The
beds are well prepared and manuréd and are preferably elevated to ensure
quick drainage About 4 ounces of sced sown in an area of about 1} to 2
oonts will be sufficient to plant one acre. Irrigation is done every day for
about 35 to 45 days when the seedlings are ready for transplanting,

Preparatory cultivation.—The soil must be brought to good tilth before
taking up transplanting. The clods must be broken if the fleld is cloddy.
Tho ridges are then formed as in the case of tomato giving a spacing of 2 to
24 feet between ridges.

Manuring.—A basal dressing of 15 to 25 cart-loads of farm.yard manure
at the time of ploughing is very beneficial to the crop. As brinjal is a
heavy feeding crop the cattle manure has to be supplemented with other
manures such as groundnut cake and smmonium phosphate. @It has been
observed that an application of 1,000 Ib. of groundnut cake meal in addition
to 250 1b. of ammonium phosphate applied in two doses, one at the iime of
transplanting and another at the time of earthing up has resulted in increased
yield.

Transplanting.—1It is advisable to take up transplanting in the evenings.
The field is given
a soaking irrigation before transplanting. Only healthy seedlings should be
used and the spacing given varies from 14 to 2 feet in the same row depending
on the variety. The life’ irrigation is given on the third or fourth ay and
later irrigations at intervals of 8 to 10 days. The gaps are filled up with the
first one or two irrigations, ’

After cultivation.—Care must be taken to see that there is no set-hack in
the growth of the orop either due to wceds or insufficient water or i1anure.
Generally 2 to 3 weedings are necessary to keep down the weeds. Tie crop
is earthed up about 1} months after transplanting.

Harvesting.—The first picking can be done about 60 days after trans.
planting. Picking is light for about a month ; but thereafter for about 2
months the orop is in full flower.

Pests and diseases.—The common pests are the Epilachna beetle, the

. lace wing bug and the shoot-borer (Leuinoides orbonalis). © When prcsent in
large numbers, these are capable of causing considerable damage to the orop.
The first two defoliate the plant, while the shooteborer burrows into-the
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. shoots and i8 responsiblo for thoir sudden dryiug up i large numbots. :
?ﬂgm effective methlt))d of control is by hand-pioking which has to be¥ Leaflet No. 9’. |

done syatematioally. lled by dustin, ing with caloium‘
ol i - us or sprayil
mnfgeﬂ;%: Il’,l‘?;%).;‘bil:no:tpir? 6 o(cal.yamenategone pag‘t g’o 6gpa.rts of lime). AGRICULTURAL DEPARTMENT-—MADRAS.
“As the black lace Wing bug oocurs in colonics on tho underside of the leaves . ‘
it oan be controlled by spraying with a contact insecticide like tobacco Jams, Jelhes and Marmalades
decoction with soap. ’ ; R .
Yield.—Yield varies considerably depending on soveral factors. The The manufacture of jams, jellies and mafrmalaaes is one of the
average yield can be estimated at about 12,000 1b. per acre. best known and most important of the fruit prodpcts industries.
4 L. : Large amounts of cull fruits which cannot be used for canning or
Cost of cultivation per aore— 4 As. 7 per d sold as first-class fresh fruit are used for these. These products
Pairs at Rs. 4, men at As. 14 and Women at As. 7 per day. can easily be prepared on a small scale at home also, when fruits

1. Preparatory cultivation— o M. W. R AP are available in large quantities and are cheap. The industry can

. 6 6 0 -29 4 0 be run also as a profitable cottage industry. In South India, there

Three ploughings d chanmnels and rectifyiug are a large number of different kinds of fruits, and experiments

Fo;l?;;::g ridges an a1me:s ULYIg 140 780 hfs,ve shown that very good products can be prepared from several

.. . X o of them.
2, Manuring— ’ Different kinds of prod i i 1 i

z . ]  fuen- _ products.—There is a slight difference in the
C“;’fdg ;‘;‘; u“ljgply g 15_ ('““'t‘ loads o Mm. 13136 9 80 preparation of these different kinds of products. A jam is prepared .

from the whole fruit by boiling the pulp with sugar to a fairly

Awlglggoligoo il};'r:f é’;fp\;l,;:dn}:loi (ﬁ;':( o 0 010 4 6 0, thick consistency. The finished product should contain about 70
an p oi ammonium phosppate - g per cent of soluble solids of which about 65 per cent will be the
Cost of 15 O&rt-:(i&dfl of farm-yard manure at 60 0 0 added sugar. When the jam is prepared from fruit pulp which has

Rs. 4 por cart-loa . - o . been sieved to make it fine, and spices are added during boiling,
Cost of 1,000 Ib. of cake at Rs. 120 per ton.. . 64 0 0 the product is called a ‘‘ Fruit butter.”” When the prepared

“ (Cost of 250 1b. of ammonium phosphate at fruit is cooked in sugar syrup until the concentration of sugar

Rs. 14-10-0 per 100 1b. ‘ .. 36 9 0: ', reaches 60-70 per cent and the fruit retains its form, the product
3. Seeds and sowing— . : is called a “* fruit preserve ** or ‘* Murabba.”” Murabbas of apples,
Cost of 4 vz, of brinjal secd at Re. I per oz. . .. 4 0 0 quinces, ete., are well known Indian products. When screened
Cost of raising seedlings sufficient to plant 3 fruit pulp is sun-dried or ** dehydrated *’ to a solid consistency, it
one BeTe ., V. .. .. .. 11 14 0+ ‘becomes ‘& ‘‘ fruit paste '’ or ‘* frust leather.”” Mango leather
Transplanting seedlings including filling up (or Mango Thandrs) is & well-known product. ‘* Candsed fruits "
gs o Ve .. .. 0 010 4 6 07 are those which have been impregnated with sugar by repeated
4. After cultivation— o boilings in syrups of gradually increasing strengthngu to 70-72 per
Two weedings at 22 women por weeding .. 0 044 19 4 0. cont) and then dried. Candied fruits are often ‘‘ glaced ** with a
Earthing up .. .. 008 170 0 conoentrated solution of sugar and glucose to give the product a
5. Irrigation (16 irrigations)— +, chining eppearance. :
Guiding water ab 2 men per acro per irriga- = > Jelly.—A jelly is prepared by boiling the fruit slices just covered
tion . .. . . 030 6 2 4 0 with water to extract the in, straining expressed juice, adding
Electricity charges at Rs. 2 per irrigation ., .. 30 0 0 suger to it and concentrating. it till it gelatinises on cooling. The
6. Horvesting— ' amount of sugar to be added varies from £ to 1§ of the weight of
Picking brinjal which continues for about 3 - extract, depending. upon ite richness in peotin. The jelly should
to 3§ months .. .. .. 0 050 2114 0 - be ole_a.r. transparent and shining. Tt should not be syrupy or
7. Rent on 1 acre of garden land .. .. .. 100 0 0° sticky. It should be tender, but firm, so that it can be cuf leaving
, Total cost of oultvac e s clean edge. When removed from the mould, it should refsin its
. st of cultivation .. 436 0 0 form: and guiver gently without flowing. ‘
Outlurn per acre— : — Marmqlade..-—-A clear fruit jelly in which slices of fruit or peel
Value of 12,000 1b. at Bs. 6 per 100 Ib, i 0 0. . " cmepended ie o marmalade.  Marmelodes sre generaily prepared
~Therefore net profit por acre . m‘a

MADBAS: PRINTED BY THE SUPERINTENDENT, GOVERNMENT PRESS
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from citrus fruits. There are two kinds, one being sweet and the
other slightly bitter. - :

= Principles.—The three important factors concerned in the for-
mation of jams and jollies are the pectin, the acid and the sugar.
‘Pectin and acid are present in many of the fruits in sufficient quan-
tities. The sugar content has, however, to be increased by adding

" sugar. When pectin, sugar and acid are combined in certain pro-
portions, the-mixture sets to a gel. For satisfactory gel formation,
the pectin content should be about 1 per cent and the acidity about
30-31p-H., -~ T .

. ’*Pnpamtion'of jelly.—Fruits used for jelly making should con-
" tain sufficient pectin and acid. Guavas, apples, limes, oranges and
grapes are rich both in pectin and in acid. Bananas are rich in
pectin, but poor in acid. Apricots are rich in acid but low in pec-
tin. Fruits are often blended to make up for any deficiency in pee-
tin or acid. -Recently, pure commercial pectin is being employed
on a large scale. Tartaric acid is preferable to citric acid for
raising the acidity.

. (i) Eztraction.—The fruit is cut into slices and heated with
water just sufficient to cover for 15-30 minutes. The heated pulp
is placed in a cloth jelly bag and allowed to drain. A second
extract is taken from the residue. . The two extracts are mixed and
tested for pectin as follows :— '

(i) Pectin test.—A spoonful of extract and a spoonful of 953
per cent alcohol are mixed in a glass tumbler. If one jelly-like mases
ig formed, the extract is rich in pectin. Severa] large lumps indi-
cate medium \pectin content. A small stringy precipitate is formed
by -extracts poor in pectin.

- (i) Addition of sugar.—To extracts rich in pectin 1-1}
their weight of sugar may be added. Medium extracts can take up
enly about } their weight of sugar. Poor extracts should be con-
centrated by boiling. Recently a simple gadget called ** jelmeter *’
g‘as been' introduced to facilitate the determination of the amount

f sugar. ‘
. - (iv) Boiling; flake-test; packing.—The s ar is stirred with
the ‘extract in a kettle and boi’ied ra.gidly. Th‘;gscum is removed.

The end point is reached when the temperature of the mixture is

220-221°F, i.e., 8-9°F above the boiling point of water. Another
simaple tést is the ** sheet ™ or ‘* flake ' test. A wooden skimmer
mdxppe&mto the boiling mixture, -taken out and allowed to cool.
If. the liquid dripe as a thin syrup, boiling is incomplete; if it drops
off “int -flakes. or ‘sheez, then - boiling is complete. The finished
B b

sealed, -- For' hofne -usé, the surface of the jelly may be covered
with paraffin -wex to prevent moulding. - ey

- Preparation of joms.~~Jams may be prepared from almost all
varieties of fryits and also from some vegetables like tomatoes,
eatvods; afe. Mixed frait jams are also populer. Lo

glassos or jars which are hermetioally -
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The fruit is sliced and crushed and stones, core, pits, etc., are
removed. The pulp is softened by heating with }-} its weight of
water. The fruit-sugar ratio is generally 1:1 or 1:3. In the case
of sweet fruits, tartaric acid t6 the extent of 0-5 per cent of the
total weight of fruit and sugar taken may be added with advantage.
The fruit sugar mixture is boiled rapidly to 219-221° F or until
the sheet test is satisfactory. The finished jam is filled hot into
jars or cans and sealed. If the jam contains a high percentage of
sugar (70 per cent or more) it will not spoil easily.

- Marmalades.—Citrus marmalades are very popular. They are
prepared generally from bitter varieties of oranges like Kichili or
from sweet oranges mixed with % to § their weight of limes or
lemons or bitter oranges. The shreds are taken from the peel of
sweet oranges. The outer skin of oranges is peeled with a knife
and the fruit is cut into slices } inch thick. Limes are sliced. The
slices are just covered with water and heated for 15~20 minutes to
extract the pectin. The extract is strained -through a flannel bag

"or thick drill bag. The yellow outer peel of 8-4 oranges for every

10 oranges taken is cut into thin shreds about 1/16 inch thick and
1-1 inch long. The shreds are boiled in two or three changes of
water for 10-15 minutes to remove the bitterness and make them
soft. 'The extract sugar mixture (1:1) is boiled rapidly to finish, -

. the shreds being added just before the end point. The marmalade

is poured hot into jars or cans and sealed.

Preparation of some important jams, jellies, etc.—(i) Plum
jam.—Both sweet and sour plums can be used. Stones are removed
by cooking the fruit with } its weight of water. The pulp-sugar
ratio is 1:1. In the case of sweet plums, 0-5 per cent tartaric
scaid may be added. The jam is of excellent taste and flavour.

__ (i) Jack jam.—The ripe carpels are softened by heating with-
1/5 ‘their weight of water. Pulp-sugar ratio 1:3; acid, 0.5 per

" cent. The jam is golden yellow in colour, and has a very strong

and characteristic flavour.

(i) Mango jam.—Bangalora, Neelum, Baneshan, Muigoa
mangoes can be used. Fruit-sugar ratio 1:§, acid 0:5 per cent.
The finished jam has attractive golden yellow colour, good taste
and the flavour of the fruit used. ~

(iv) Muskmelon: jom.—The pulp is crushed. Pulp-sugar
ratio 1 :3; acid 0-5 per cent. One ounce of thinly shredded ginger
and lemon slices per every 100 Ib. of pulp will greatly improve the
teste and flavour. Mejon jam is a well-known product.

(v) Woodapple jom.—The pulp is scooped out. Pulp-suger
ratio 1:1; acid 0'56 per cent. The jam is quite good.

(v) Banana jam.—The pulp is crushed and mixed with g ite
weight of sngar and tartaric acid at 0'5 per cent. The jsm has
good taspe. but mwild flavour.
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(vii) Amla jam.—The stones are removed by cooking the
fruits for 10-15 minutes in a cloth bag in boiling water. The pulp
is crushed. Pulp-sugar ratio 1:1; acid is not added. The jam is
pale yellow in colour and has a characteristic taste and flavour. It
18 of special interest as a tonic.

_ (viii) Custard apple jaom.—The pulp is rubbed through a
s1eve to remove the seeds. Pulp-sugar ratio 1:§; acid 0'5 per cent.
The jam has mild flavour only. '

(x) Other jams and jellies.—Pineapple—carrot mixed jam,
tomato jam, carambola jam, orange marmalade, guava jelly, wood-
apple jelly, Kumquat marmalade, etc., are other interesting and
useful products which can be prepared. easily at home.

At the Government Fruit Products Research Laboratory, mueh
work is being done on almost all aspects of fruit and vegetable pre-
gervation. The Biochemist, Kodur P.0O., Cuddapah district, who
is the specialist in charge of this work will be glad to welcome
visitors to the Research Laboratory and help them with advice and
guidance in every way.

. ~ G. 8. SIDDAPPA,
Biochemist, Kodur, Cuddapah district.

LigarLET N6, 10.

Utilization of Cashew Apples

Cashew apples are grown extensively on the West Coast and
along the East Coast of Madras Presidency. The cashew apple
tree is a hardy plant and can be successfully grown in several
tracts. On the West Coast, round about Mangalore the cashewnut
industry has recently been built up to a considerable extent. The
nuts are broken after roasting and the kernel known as cashew-
nut is graded and packed in gas sealed tins for export to America
and other countries. Although this industry is a large and thriv-
ing one, very little use has been made of the cashew apple itself.
The fruit, when fully ripe, is of a bright yellow or orange colour
and is full of juice which can be easily pressed from the fibrous
tissues. The freshly extracted juice is very astringent in taste and
turns brown quickly due to enzyme action. Experiments at the
Fruit Products Research Laboratory, Xodur, have shown that
excellent quality cashew "apple syrup can be prepared from this
juice. The method developed is briefly described in this note.

PREPARATION OF CASHEW APPLE SYRUP

Fully ripe cashew apples are washed in water and drained.
They are cut into halves or quarters, placed in cloth and pressed
in & wooden basket press to extract the juice. Contact with iron
parts should be avoided as it leads to discolouration of the juice,
The freshly expressed juice is heated rapidly to boiling and cooled
quickly. On heating, the proteins get coagulated and browning
due to enzyme action is arrested. The heated and cooled juice is
allowed to settle overnight in a glass jar or aluminium vessel and
the clear supernatant liquid syphoned off the next day for pre-
paring cashew apple syrup. The clear juice is generally of about
10 degrees Brix and of about 0.2 per cent acidity as citric acid.
Since the juice is low in acidity, it is necessary to raise it by add-
ing citric acid or lime juice. Blending of the juice with half its

‘quantity of lime juice gives the proper degree of acidity in the

fina] product. On adding lime juice, a copious flocculent precipi-
tate is formed. Although the precipitate shows a marked tend-
ency to settle down quickly, it cannot be removed easily by filtering
through cloth. Citric acid may also be used instead of lime juice.

" Calculated amount of sugar is added to the clear blended juice and

the mixture heated to dissolve the sugar and remove any scun.
The syrup is then cooled quickly to about 120-125° F. before
adding the preservative, potassium metabisulphite, which has
been found satisfactory. Tt is added to the syrup at the. rate of
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0.06 per cent, which approximately corresponds to one ounce of
the chemical per 100 lb. of the syrup. At this concentration,
which is within prescribed limits, its addition is harmless. It
helps to preserve the syrup for a long time in storage. The cal-
culated quantity of the chemical is dissolved in & small quantity of
. boiled and cooled water and stirred up with the syrup. The syrup
is then filled into clean bottles which have been previously steri-
lized by boiling in water for 80 minutes. The bottles are closed
with crown corks or ordinary corks of good quality. In the latter
case, the mouth of the bottle is dipped in melted paraffin wax to
improve the air tightness of the seal.

The freshly prepared product has o strong astringent taste and
flavour and has a catching effeet on the throat. This, however,
tones down completely during storage of the bottled product for
about three months. During storage, the product generally
develops g light purplish colour which makes it look very attrac-
tive. The taste and flavour of the stored product improve con.
siderably during preliminary storage for about three or four
months. In view of the abundance of the raw material, which
is at present going to waste, there is every chance for the quick
development of this interesting and useful food product.

.Cashewnut oil.—Cashewnut shell liquid obtained from the shell
has recently become an important industrial product as a result
of research work done in America. This viscous liquid, which
is poisonous and has a strong vesicant and dermatic action—on
the human skin, has proved to be an important raw material for
the plastic industry. Recently cashew resins and polymers have
been developed for use in solvents, plasticisers, brake linings,
industrial floorings, rubber substitutes, etc. In fact, & number
of nses have been forecast for this interesting raw material. The
work in India on this subject appears to be very little so far. After
_extraction of the oil from the shell, it should be possible to prepare
some type of active carbon from the shell.

At the Fruit Products Research Laboratory, Kodur, Cuddapab
district, much work is being done on the standardisation of
methods for the preparation of a large number of fruit - juices,
squashes, syrups and cordials. Those who are interested in this
industry are welcome to seek advice and technical help from ihe
Biochemist, Fruit Canning and Preservation Work, Kodur P.O.

DR, G. 8.-SIDDAPPA, M.A., PH.D., ARIO.,
Biochemist.
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COCONUT CULTIVATION

The coconut is essentially a tropical palm thriving well within
23° north and south latitudes and up to an altitude of about 3,000
feet above the sea level. In India it grows luxuriantly in the
coastal and the deltaic tracts as also in some of the interior uplands
of Mysore, where a good supply of soil moisture and proper drain-
age are assured. To make the coconut yield well and be remunera-
tive, it is necessary to grow it on suitable soils even thoug_h the .
palm is capable of adapting itself to varied conditions of soil and
climate. - ' ~

2. Soil—~The best soil for the coconut is rich alluvium with
a fair proportion of sand or coarser particles that ensure proper
drainage. Extensive plantations are met with in laterite loamy
soils. Coconuts also thrive and yield well when planted in black
clayey soils, on bunds of canals or channels and on the banks of
rivers, They cah be successfully grown even in sandy soils pro-
vided there is an assured supply of good underground water within
the reach of the roots and the trees are properly manured. Soils
lacking in water-holding capacity and suffering from excessive
dryness or improper drainage are unfit for coconut cultivation. In
other words, proper supply of. soil moisture either through well
distributed rainfall, percolation water or irrigation, and sufficient
drainage are essential for coconuts and extensive planting should
be undertaken only in lands satisfying these conditions.

3. Varieties.—Of the varieties of coconuts available in different
countries, the tall variety and the short or the dwarf variety are
the most striking ones. - The tallivariety is the one that is largely
cultivated in India and elsewhere for commercial purposes. It is
a long-lived (80 years) hardy palm yielding nuts, copra, oil and

sfibre of good quality. These trees also yield on tapping good
quantity and quality of juice for the production of jaggery and
sugar. Among the tall variety, growers recognize different sub-
- varieties based on the colour, shape and size of nuts and their bearing
nature. . Trees yielding large number of medium sized round nuts
“are eonsidered the best for propagation on a plantation scale. The
tall variety commences to yield in about 8 to 10 years after planting
when raised under unirrigated conditions. The dwarf variety, on
the other hand begins to yisld in about four years after planting.
But it is a delicate, short-lived (30 years) palm susceptible to fungus
and insect attacks. Moreover, the nuts of the dwarf variety are
small and the quality of the copra is inferior. Although some people
like. it for its earliness in bearing-and attractive colour of the nuts,
it is never recommended for culfivation on-a largs scgle. -
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4. Seed material.—In view of the fact that the bearing capacity
of a coconut palm can be properly judged only in about fifteen years
after planting and that a tree easily lives for about eighty years,

the selection of proper flanting material that will ultimately give.

high yields, is of utmost importance. Any neglect in this respect
cannot be easily remedied when once the trees get established and a
plantation ccntaining trees ‘giving poor or indifferent yields will
result in loss to the planter as long as it lasts. To obtain proper seed
material, selection has to be done on the following lines :—

(a) Selection of parent trees.—(i) Parent trees have to be
selected' from a garden which contains healthy middle-aged and
properly bearing trees and which does not require irrigation during

the dry months of the year.

(ii) They should be heavy yielders giving about 100 or more
nuts per tree per year. The yearly yield of a tree can be roughly
estimated by counting all the nuts on the tree from the youngest
to the oldest, as the coconut palm bears a year’s crop in its crown.

(iii) The trees should be regular bearers, yielding heavy
crops every year instead of in alternate years. ‘ ‘

(iv) The trees should be healthy, vigorous and robust with
a thick set crown, spherical in outline, having many leaves borne
on short, thick stalks. The peduncles or stalks of bunches must
be stout and should not show tendency to buckle or droop down.

(v) Trees having medium-sized nuts with nearly round
shape are better than others, because such nuts are associated with
heavy yield and high copra content.

_ (w) Avoid trees growing close to houses or other favoured
conditions as it 1s difficult to differentiate intrinsically good ones in
such places.

_ (vii) Avoid trees producing barren nuts, i.e., nuts which
are empty or do not contain well developed kernel inside or trees
that shed their nuts before they are fully mature.

(b) Selection of seed nuts.—(i) Select medium sized, round
nuts when they are fully mature but not dead ripe. Nuts are fully
mature when they are about 12 months old after the opening of
the female flowers. Such nuts can be easily distinguished from the
~ golour of their husk and the quantity of water contained in them.

. (i) Discard a few nuts at the base and at the top of the
bunch, as also nuts having cracks or any unhealthy signs about
them. Thess are inferior for seed purposes. B

;  (iii) Reject nuts which do not show. signs of the presence
of water or ‘ milk ' inside, and those having loosé.kernel which
rattles on shaking. o _ _ :

(iv) Nuts ready for harvest during the months of February
to about.the middle of May every year are the best and should be
selected for seed purposes as they give a high percentage of

germination and praduce-vigorous-seedlings.
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(c) Harvest and preservation of seed nuts.—In hard soils
bunches of seed nuts are cut and lowered by means of ropes to
avoid damage that may result due to the fall from the crown. The
seed nuts may be stored for about a month till the husk becomes dry
before they are put in the nursery. If seed nuts are stored for four
or five months, they become overdry and the water (milk) inside
the nut disappears and the kernel at times rattles. Such nuts are
not fit for sowing as they do not germinate. To prevent seed nuts
from drying, they are best preserved in sand instead of exposing
them direct to the atmosphere. For this the seed nuts are spread
with the stalk end up on the floor of a shed over a layer of about
3 inches of sand and the nuts completely covered up with sand
and thus protected from the direct action of the atmosphere, till
they are required for sowing. '

(d) The nursery.—The best place for a nursery is sandy soil
located near a well or other water source. In places where sandy
soil is not available the seed bed has to be made up of sand by dig-
ging out the required area to a depth of about a foot and a balf and
removing the soil and filling it up with sand. This is necessary to
prevent white-ant attack and to provide. proper drainage. The
seed bed may be of any convenient breadth, say about 5 feet, to
facilitate watering. In places severelly infested with white-ant, it
is customary to char the sides of the pit by burning rubbish in it to

- prevent the spread of white-ant infestation into the nursery area.

The nuts are buried in the seed bed in a horizontal, vertical
or oblique position with the stalk end up so that the husk appears
just above the surface of the soil. A spacing of about a foot and
a half from nut to nut will be quite convenient if the seedlings are
to remain in the nursery for over a year. It is not usually neces-
sary to manure the seed beds. Manuring with organic manures
like farmyard manure which attract white-ants should be avoided.

The nuts may be planted with advantage in June or July with
the beginning of the south-west monsoon or in October or other
rainy months. Planting in the rainy months saves watering
charges, as profuse watering has to be done in the initial stages,
usually on alternate days. Germination of nuts commences in about
three months after planting and ends in another two months.
Usually from 90 to 95 per cent of seed nuts germinate. Regular

" watering of the nursery and shading of the seedlings during the

summer months are necessary till the seedlings are transplanted.

(e) Selection of seedlings.—Selection of seedlings is as
important as the selection of parent trees and seed nuts. The

* points to be noted in the selection of seedlings are :—

(i) Seedlings should be healthy, vigorous and robuét looking
with large number of leaves, good girth at the base, short, thick leaf
stalks and large number of roots,
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_ _(ii) Barly germinb.ted nuts give better seedlings than the

late germinated ones and are associated with early bearing.

(i) Barly splitting of leaves into leaflets is a good sign of

vigour. - _

‘ (iv) Unhealthy séedlings, with poor, stunted growth and

those that are thin and lanky should be rejected.

By such rigorous selection about 20 to 40 per cent of seedlings
get rejected. Therefore sufficient number of seed nuts should be
planted in the nursery to get the required number of selected
seedlings. :

The best time at which seedlings can be removed from the
nursery for transplanting is when they are about a year old. The

seedling should not be pulled out of the seed bed by force, but the

roots should be neatly cut and the seedling with the nut gently
removed by holding the nut. Younger seedlings establish more
quickly when transplanted than the older ones but.they are subject
to damage in transit, attack by white-ants in the field, and may not
withstand water logging in the rainy months. Seedlings two ot
three years old are generally preferred for planting on bunds of rice
-fields or mimilar situations and after planting they have to be held
firm by suitable props for about a year till the seedlings strike roots
and get established. .

~ 8. Spacing. of trees.—If coconut trees are to bear well, plenty
of sunlight is necessary. Where trees are overcrowded there is a
tendency for them to grow tall and lanky in their struggle to get at
sunlight and considerable energy is utilized in producing a tall trunk
at the expense of yield. Also in closely planted gardens rat trouble
may be serious as the rats find easy access from tree to tree due to
overlapping of leaves. A spacing of about 25~-30 feet between adja-
cent trees or about 80 to 60 trees per acre may be considered suitable
* for most places though in certain rich soils under favourable condi-
tions even 100 trees per acre may be planted with advantage.

6. Method of planting.—Planting should be done in straight
rows at regular intervals to facilitate proper cultural operations
being carried out with labour saving implements. There are two
methods of planting commonly adopted, viz., the square method
and the triangular method which are indicated below :—

Sguare method —
X <—30'— X X X
)
/ 30
|
v
X X X X
X x X x

* Triangular method—
X< X x
)

b

TS 8

vV e~

x & X X
x x

X X X

~ In the triangular method of planting more trees can be put in
than in the square method as shown hereunder :—

Number of plants per acre
A

S8pacing in feet 'Squgre Triamgular‘l
method method
24 .. .o .. 76 87
2 . .. .. .. 70 80
26 .. .. .. 64 74
27 .. . .. 60 69
28 .. .o . 56 64
29 .. .. .. 52 60
30 .. .. 48 56

7. Depth of planting.—The depth at which seedlings should be
planted in relation to the ground level depends upon the nature of
the soil and the height of the water table. The higher the water

- table the more shallow should be the planting. In wost red loamy

(laterite) soils three feet deep planting will suffice. In hard gravelly
soils where the water table 1s low planting at a depth of even four
feet may be necessary. In rice fields and backwater areas which are
proposed to be converted into coconut gardens by gradually raising
the level of the land by the addition of river silt and sand, seedlings
should be planted on mounds 2 to 3 feet high and about 3 feet across
raised for the purpose, and the interspaces filled up as the trees
progress in growth. Under the dry system of coconut cultivation,
in places where the water table is low in summer it is inadvisable
to plant seedlings on the surface of the soil in shallow pits about a

" foot deep and just sufficient to cover the nut of the seedling. In this

system of surface planting, the bole area available for root production
is very limited and the roots get exposed and the plants suffer much
in the dry weather. It should be remembered that the base of the
trunk to a height of 2 or 3 feet is the root bearing region and should

. . therefore be well within the soil.

8. Pits for planting.—Pits may be about three feet wide and the
depth varying according to local requirements as already mentioned.
Three feet cube pits may be suitable for most localities. Pits are
dug at regular intervals about two or three months prior to the time

2
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f planting and allowed to weather. The sides of the pit are charred
)y burning rubbish or dry leaves in the pit to prevent white-ant
ttaek.

9. Planting.—l1t is a good practice to provide a foot of loose soil
made up-of earth, sand and ash (10 lb.) at the bottom of the pit
while planting. The seedling 18 kept in position at the bottom of
the pit and the nut is covered up with the soil which is pressed
down. The best time for planting is during the rainy months. 1f
strong winds prevail, the seedlings have to be held in position by
proper supports to prevent them from shaking which hinders root
formation. When the sun is rather hot, seedlings have to be shaded
by sticking up bits of coconut leaves by the side of the seedling.

10. Care of plantation—(a) Fence.—The young coconut planta-
tion has to be protected by a suitable fence against cattle trespass
till the trees grow tall enough to be beyond the reach of cattle.
This is very important for the successful raising of a coconut garden
ag seedlings eaten up by cattle off and on, seldom grow into good
bearing trees. The fence once put up should be periodically attend-
ed to and repaired. On the West Coast mud or laterite stone walls
are usually constructed along the boundary of a plantation.

(b) Watering.—Transplanted seedlings should be watered
regularly in the absence of rains till they strike roots and get estab-
lished. Watering should also be done in the dry and summer
months. The practice is to water the seedlings on alternate days
in the first year of planting and once or twice a week in the
subsequent years till the-plantation is about six years old.

. (c) Cuﬁivation and after-care.—The garden should be laid out
mto convenient blocks with proper bunds and drainage channels
according to the slope or contour of the land. 'Lhe soil should be

cultivated and kept free from weeds. 'The seedlings should be.

frequently examined for any insect attack or fungus disease and
remedial measures adopted in time.

11. Catch crops.—Catch .crops are usually grown for about five
years after planting. In South India, the common catch crops are
Colocasia, yam, tapioca, sweet potato, pulses, ragi, varagu, samai,
cholam and dry paddy. The best crops are perhaps pulses that
renovate the soil or which do not exhaust the soil too much.

12. Manures and manuring.—For the proper maintenance of
coconut plantations, manuring has to be done systematically. The
poorer the soil, the greater the quantity of manures required. To
make the tree yield properly manuring has to be done judiciously
with a view fo get economic returns. The effect of manuring and
cultivation on the yield of the trees can be noticed only after a period
of three years, and these operations have to be carried out regularly
every year to maintain the good condition of the trees and the yield
at a high level.

7

Ash, particularly that obtained by burning leaves, husks, etc.,
of the coconut is the cheapest, easily available and the most popular
manure used for the coconut on the West Coast. 1t should be stored
properly and should not be exposed to the leaching action of rain.
Ash may be applied at the rate of 20 lb. or more per tree, per year.
The best manure, however, 1s 3 1b. to 44 Ib. of amumonium sulphate
or 10 1b. to 15 lb. of groundnut cake and 20 lb. to 30 lb. of ash per
tree per year in addition to the raising and ploughing in a green
manure crop (cowgram, sunn-hemp, Crotalaria striata, etc.) besides
regular cultivation of the soil. Ash and ammonium sulphate should
not, however, be mixed and applied. There should be an interval
of about a month between the application of the two manures. Well
rotten cattle manure at the rate of 100 Ib. per tree per year is also
one of the best manures. 'I'he other manures commonly used are
fresh fish (40 1b.), fish guano or meal (10 1b.), green leaves (50 1b.),
and potassium sulphate (1% 1b.) in place of ash. Tethering of catle
in the gardens at night and covering up the dung and urine with

* soil on the following morning as practised in some localities is worth

adopting.

Coir dust obtained in the manufacture of coir fibre from coconuf
husk, though i does not contain any manurial ingredients is a good
agent for increasing the moisture retaining capacity of the soils.
It can be mixed with other organic manures and buried in trenches
about a foot deep between rows of palms.

Coconut husk is rich in easily available potash—the most import-
ant manurial requirement of the coconut palm. In places where
husk is not utilized for coir-making and therefore very cheap, it is
highly desirable that it is buried in the plantations under rainfed
conditions at the rate of about 500 to 1,000 husks per tree. Trenches
6 feet wide and a foot or a foot.and a half deep are dug between
rows of palms and on layers of dry coconut leaves the husks are
spread with the hollow face up along with other farm rubbish.
The trenches are thus filled up and covered with soil. The effect of
burying husks is as good as the application of ammonium sulphate
and ash provided a green manure crop is grown and incorporated
into the soil every year. The beneficial effect of a single application
lasts for about 5 to 8 years. Also the husk acts as a *“ water reser-
voir "’ during summer months and helps in the retention of moisture
in the soil. The important point to be remembered in this connexion
is that the husks meant for burying should not have been exposed
to rains, for by so doing the easily soluble potash in the husk is
washed off.

The proper time for the application of manures or for manurial
operations is when there is sufficient moisture in the soil. At the
same time care should be taken to see that the manures applied are
not washed off during heavy rains. All precautions should be taken
in plantations against soil erosion by levelling, terracing and erect-
ing proper bunds wherever necessary. Weeds also should not be
allowed to rob the coconuts of their manure. They should be
checked by regular cultivation.
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The manures recommended here are best applied after the heavy
ains. There should be an interval of about a wonth between the
jpplication of ash and ammonium sulphate. 'T'he manures may be
.pplied broadcast and then ploughed into the soil. Cattle manure
nay be applied as a basal dressing at the time of sowing the green
nanure crop at the beginning of the south-west monsoon rains.

13. Cultivation.—Inter-cultivation in bearing gardens is of the
jreatest importance as it improves the yield of trees to a remark-
ible extent even without manuring. At the Agricultural Research
Station, Kasaragod, in South Kanara district (under unirrigated
sonditions) regular inter-cultivation alone without any manuring
increased the yield by 171 per cent, while the yield of the unculti-
vated and unmanured trees declined by 7 per cent.

The importance of cultivation is recognized by many garden
owners and they dig the garden with mammuties once or twice in
a year. Digging is more costly than ploughing. In loamy soils
digging may cost about Rs. 10 or more per acre an:i‘ ploughing with
iron plough may cost only about Rs. 5 per acre. There 1s also the
common practice of digging around each tree to a radius of about
4 or b feet leaving the rest of the garden uncqltwated. But this
has been found by experiment to give only an increase of 2.8 nuts
per tree as against 399 nuts given by trees in the completely
cultivated plot.

The following is the schedule of manuring and cultivation best
guited to West Coast gardens and can with slight modifications be
adopted elsewhere to suit local conditions of rainfall, cost, availability
of manure, etc. :—

March-April.—One ploughing with iron plough to prepare the
land to receive the summer showers.

June.—~When there is slight lull in the south-west monsoon,
give a basal dressing of ash at 20 lb. to 30 Ib. per tree or
cattle manure at 100 lb. per tree and sow a green manure
crop preferably in plough furrows at 25 Ib. per acre as a
green manure crop.

September.—Slash or cut down the green manure and plough
it in with & suitable iron plough. 1f ammonium sulphate
(3 Ib. to 4% lb. per tree) is proposed to be applied, it may be
broadcast and ploughed in along with the green manure crop
at the first or second round of ploughing. Alternately 1if
cattle manure has not been applied as a basal dressing for
green manure crop this may be applied in September and
worked in. :

October.—If ash is not already applied it may be broadcast
now and a cultivator worked to incorporate it into the socil.
Bunds washed off during rains must be rectified and all
drainage vents blocked up.

December.—Work the cultivator again to remove weeds and
create soil mulch.

14. I'rrigation.—Want of sufficient moisture in the soil limits
the production of nuts. It is therefore very desirable that coconut
gardens are irrigated particularly during the summer months if
there are facilities for irrigation.

15. Yield and harvests.—Under favourable conditions, coconut
palms commence to flower in about five years after planting. In
loamy soils it may be in 7 or 10 years and in poor soils it may be
as late as 15 or 20 years after planting. In about five years after
the commencement of first flowering, the trees begin to yield
normally. .

As already mentioned, coconut gardens should be regularly
cultivated and manured every year and taken care of; neglect of
trees even for & year is reflected on the crop in succeeding years.

Properly maintained and regularly cultivated and manured
gardens yield from 60 to 100 nuts per tree, per year in loamy unirri-
gated soils. In neglected gardens the yield may be 20 nuts or less
per tree, per year. ;

It is a good practice to harvest nuts only when they are fully.
mature, unless for special markets less mature nuts are required.
The husks of fully mature nuts become dry in a short period after
harvest and dry husks are not valued for the manufacture of coir.

Coconuts are best harvested once in every month or in forty
days. On the West Coast coconuts are harvested six to eight times
in a year. When the interval between two harvests is long- tw.
bunches are harvested from a tree at a time. :

16. Copra.—The price of nuts depends upon the quantity and
quality of copra that can be obtained from them. Fully mature
nuts yield the largest quantity and best quality of copra and give
high grade oil when milled. Copra obtained from immature nuts is
inferior and gives oil of poor quality. By harvesting nuts two
months before maturity the loss in the quantity of copra is nearly
one-fifth. The nuts harvested in the summer months are larger in
gize and yield more copra and oil than those of other months.
Larger quantity of copra per nut is also obtained from manured
trees than from nuts from unmanured trees. The copra content
of the nut increases by about 3 to 5 per cent when unhusked nuis
are stored for about a month or two.

The best quality of copra is made by breaking husked nuts into
halves and drying them in the sun for a period of about seven days.
Copra made during the rainy season by ‘‘ smoking '’ near a fire
place is of inferior quality being sooty and the oil expressed from
it i coloured and smells of smoke. ‘

Copra is liable to deteriorate very rapidly if it is not dried pro-
perly and when stored under ordinary godown conditions. It ig
advisable to store only well dried copra in a dry and well ventilated
place free from rats and insects. If storage for a long period is
necessary it should be periodically dried in the sun,
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. Q1. Recommendations.—(i) Select suitable land to plant the
coconut on & large scale. Avoid very poor soils.

© (ii) Obtain good planting material from the Government
Coconut nurseries. If this is not possible, the following procedure
may be adopted. Select the best seed nuts from healthy heavy
yielding trees; raise your own nursery. Select the best seedlings.

(iii) Deep planting is better than surface planting. Triangu-
Iar method of planting economizes space more than.the square
method. Planting in straight rows facilitates cultural operations
with implements. Trees should not be spaced less than 25 feet
apart.

- (iv) Pence the garden properly and protect the seedlings from
cattle trespass.  Provide necessary bunds and lay out the garden into
convenient plots to facilitate cultural and manurial operations and
to prevent soil erosion. - - .

(v) Water the transplanted seedlings in the absence of rains
till they get established and again in the dry and summer months
for about six years. :

' (vi) Guard against white-ant attack. , _

, (vii) Regular cultivation and manuring of the soil are the
most. necessary operations. Ammonium sulphate, groundnut cake
orscattle manure, ash and a.green manure crop form the best com-
bination of manures of the coconut. Never neglect proper and
periodical cultivation of your garden.

. (viii) Harvest only fully mature nuts unless immature nuts
“dre required for special purposes.

(ix) Search the trees for diseases and pests and give timely
and necessary treatment. Regular search for and destruction of
Rhinoceros beetle will increase yields. '

, (x) Bestow proper care and sustained attention on your
coconut garden and a steady income will be assured to you.

C. M. JOHN,
Oilseeds Specialist.

Agricultural Research Institute,
‘Lawley Road P.O., Coimbatore.

MiDRiS: FAIYTED VY THS SUFEAINTENDENT, COVERNMENS FAUMP.

Learrer No. 19.

A Short Note on Potato Cultivation

The potato (Solanum tuberosum) is the most important food crop
grown on the Nilgiris occupying 19,500 acres. It thrives best at
elevations between 3,000 to 7,200 feet in the taluks of Coonoor and
Ootacamund with a cool and equable temperature and evenly distri-
buted moderate rainfall of 60 inches during 8 to 9 months of the
year. In recent years, the cultivation of potatoes has been extended
to many districts in the plains where fair crops are grown under
irrigation in the cold weather months of November and March but
fresh seeds have to be obtained from the hills annually as the seed
will not keep in the plains during the hot season.

Seasons.—There are three well defined seasons for potato crop
on the Nilgiris. An early crop is grown under irrigation between
February and May on a small scale over 1,500 acres. The main crop
which covers 11,000 acres is planted in, March-April (Karbogum)
and harvested in August-September. The second crop (Adibogum)
over 7,000 acres is raised between August and December. Both the
main and the second crop are purqlg‘f rainfed.

Varieties.—Out of numerous varieties tried so far, Great Scot a
3} months variety is found best suited for this Presidency for its
vield, shape, earliness, good keeping quality, and hardness when
cooked. Second in preference comes Royal Kidney. Kerr’s Pink a
longer duration variety finds favour in the plains due to its higher
yielding capacity.

Soil.—This crop comes up best on a well drained deep, friable
red loamy and slightly acidic soils.

Seed material and seed rate.—QOn the Nilgiris the seed harvested

‘from the irrigated crop in May is used for planting second crop in
. August-September. The seed material from a limited area of

irrigated crop is always insufficient to meet the requirements of
second crop. Under such circumstances the seed tubers from the
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~..17.. Tapping—Tapping the unopened inflorescences (flower
bunches) of the palm for toddy is a common practice in most tracts
whire the coconut is cultivated. Three weeks after the comwence-
ment of tapping, the juice begins to flow and the flow lasts for about
a month. The average yield of juice per palm, per day, i8 about
34 Ib. In a tree the maximum quantity of juice is obtained in the
third month after the commencement of tapping. Trees which
yield large number of nuts also yield large quantity of juice.
Tapping improves the yield of nuts of poor bearers ouly; snd the
beneficial effect of tapping lasts for about four years after it is
discontinued. For dry localities tapping should be confined only to
ths rainy months of the year and discontinued after four seasons.

18. Under-planting.—Under-planting in old gardens is best
started when the palms are about 60 to 70 years old. The old trees
may be cut down when their yield goes down as low as 10 nuts per
tree per year. This affords a better chance for the newly planted
trees to thrive. Under-planting of new seedlings should be done
sufficiently away from the old trees. It is undesirable to start
under-planting too early, when the garden is only about 30 or 40
years old except in surface planted gardens which are short lived,
because  the newly planted trees compete with the old trees and
reduce their yields.

- 19. Diseases—(i) Bud-rot.—This is the most serio
- disease of the coconut. Often an attack results in the de:ih f(l)lfn %}l;:
tree, unless it is treated in the very early stages of the attack before
the tender growing point is affected and gets completely rotten
emitting a characteristic fetid odour. During August and Septem-
ber, af!:er the heavy south-west monsoon rains, when conditions
are optimum _for the prevalence of the disease, trees should be fre-
quently examined. The first symptoms of the disease are charac-
teristic round discoloured patches on the young leaves of the crown
All affected portions of the crown should be cut, removed and burnt
i?l(]ie shﬁ cx:}))wnd.sprayedhwi]téll} per cent Bordeaux mixture. Trees
v the disease should be cut a i
of the disease to healthy trees. nd bgmt to avold the spread

(ii) Shoot-rot.—This disease is common in ¥
The leaves begin to rot from the tip downwards gnd) Z%ngmgzl?lfé
rot extends to the central bud. This can be controlled by cutting
off the diseased portions and spraying the crown with 1 per cent
Bordeaux mixture. Shoot-rot is most probahly & deﬁciency disease

and o . A Y
0;1 thaepg};r&ztﬁ?n of potash manures helps in reducing the incidence

) (iii) Fruit-fall or Mahali disease.—This disease i !

in a{)ecam.]t palms and sometimes it affects coconut tr;sesv;gw?gg
;)n tvhe midst of areca palms. The nuts rot and drop from the
unches.  The disease can be prevented by spraying the bunches
with 1 per cent Bordeaux mixture before the setting in of the
south-west monsoon followed by another spraying in J uly-August,

n

(iv) Stem-bleeding diseuse.—From the trees attacked by the
disease, a dark red liquid is seen oozing through cracks in the
trunk. The inner fissues rot and in bad cases tne tree dies. In
the early stages of attack the afiected parts of the stem should be
completely scooped out with & chisel and crude oil or tar appled to
the out surfaces. The disease is rather severe in soils lacking proper
drainage. 1n such places drainage should be iproved by opening

" proper drainage channels.

~ 20. Pests—(i) The Rhinoceros beetle (Oryctes rhinoceros).—
The rhinoceros beetle is one of the most destructive pests of the
coconut palm and is very common all over the coconut racts. The
adult beetle attacks the crown, boring into the tender parts.
Young flower bunches and leaves are damaged with the result that
yield of nuts is considerably reduced. The damage to young trees
is some times very severe. The place of attack can be located by
the presence of lumps of chewed material pushed out of burrows
in leaf axils. The trees should be frequently searched and the
bestle extracted from the burrows by piercing it with a sharp thin
iron hook with a recurved tip about 2 feet long, and killed. Fifling
of leaf axils with sand is said to reduce the attack. As the beetle
generally breeds in large numbers in manure and compost pits and
rubbish heaps, these places should be searched at least once a mounth
for the large fleshy whitish grubs, which should be collected and

destroyed.

(ii) Black-headed caterpillar (Nephantis  serinopa).—This
caterpillar pest of the coconut though sporadic causes serious
damage in certain years. In South Kanars, thousands of acres
of coconut gardens are affected periodically and serious damage
is caused. The pest appears in large numbers and eats away the
leaves leaving the mid-ribs bare. Badly attacked trees present a
burnt up appearance. The caterpillar thrives in large numbers in
webbed galleries on the under surface of leaflets. All attacked
leaflets and in severe cases the entire leaves should be cut and
burnt so as to destroy the pest. The pest can also be controlled

biologically by the timely liberation of & parasite. R

(iii) White-ants.—White-ants cause gerious damage and death
to transplanted seedlings particularly in the early stages. The nut
of the seedlings and the base of the shoot are attacked. It is
difficult to detect the trouble until the seedlings show signs of
withering when it is too late to save them. It is therefore necessary -
to take precautionary measures to avoid white-ant attack. This
is best done by covering the nut of the seedling all round by a layer
of sand instead of ordinary soil. As a deterrent, crude oil emulsion
way be applied at the rate of one pound in ten gallons of water.
The treatment may be repeated when necessary till the transplanted
seedlings are well established. It is also advisable to search for

white-ant hills and destroy the queens. .

... Co-operative. action in combating. pests and. diseases is_ mnch
more effeetive than isoleted individual effort. - € - AT
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main crop can be force sprouted by chemical treatment and used lor
second crop. The seed harvested from the second crop in Decembetr-
January is used for main crop in March-April.  'The main crop seed
harvested in August-September is stored for 5 or 6 months and
utilized for planting the irrigated crop in January-February. While |
the enltivators adopt a secd rate 1,000 to 1,600 Ih. of tubers per acre ;
consisting of tubers weighing } to } oz. (chats), it is tound thub"@
planting of medium sized tubers weighing 1 to 2 oz. which requires ’
about 2,000 Ih. of seed per acre has given increased yields ranging
from 100 to 150 maunds of 25 Ib. each per acre. o

Cultivation.—I'he practices followed ab the Agriculbural Research |
Station, Nanjunad, where major portion of cultivation ix carried out
hy bullock power, are described below.
given with ¢ Vietory " plough.
5 tons per acre is applied broadcast and covered with monsoon
plough. Furrows are opened by double mould-hoard plough ak
9 feet 3 inches apart almost on contour.

Two deep ploughings are
Cattle manure at the rate of 4 to

This allows surface water
o flow away slowly and tends to provent surface wash as found in
the ryots method of planting along slopes. One  thousand six
hundred and ten pounds of artificial fertilizer (consisting of a mix-
tnre of 500 Ih. of groundnut-cake, 200 lb. of sulphate of ammonia,
350 Ih. of steamed bone-meal, 836 Th. of concentrated super-phos-,
phate and 224 1h. of sulphate of potash) known as Nanjanad mixture
is applied on the furrows.  The seed potitoes are then covered by
splitting the ridges with a double mould-board plough. ‘The handy
andy cunltivator is worked within ten days after planting with 8
small plank tied acros< the rear end of the implement to knock off
the tops of ridges thereby killing of perminated weeds and saving,
hand- weeding. The potato sprouts then come through quickly.,
The same implement without a cross plank is nsed again whenever
the weeds are found coming up in the furrows until the first earthing
up. Two earthings up are given, first when tle plants are 6 to T
inches hizh and the second just before the crops covers the drills.
Deep carthing np is practised in wet weather in order to prevent th]
potatoes in ridges from being effected by excessive moisture, With
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tows‘close together, the ryots cannot earth up deeply and this
probably one of the reasons why they plant up and down the slope
as a greater percentage of excess rain disappears as surface run off.

* Soil wash is however excessive with the ryots method. The crop
matures in 8 to 5 months depending upon the variety and age of seed
used. The haulms completely die down when the crop is ready for
harvesting. The crop is lifted by potato digger plough and the
tubers are gathered, allowed to dry and graded into table, medium,
chats and rejected. An average yvield of 10,000 to 12,000 1h. of
tubers per acre can be expected.

Pests and diseases.—The most important pests and diseases are
briefly mentioned below :—

Cut worms.—(Fuxoa sp.) are most serious pesls causing
damage by cutting down haulms. The use of D.D.I'. and gam-
mexane has heen found eflective in controlling this pest.

Potato moth.—(Phthorimea opercullela) attacks tubers hoth
in the field and store. By deep earthing up in the field and the
use of light traps in the store, the damage can be prevented.

Plant lice attacking voung sprouts in seed store can he checked
by spraying with tobacco decoction.

Ring disease.—(Bacillus solana cearum) causes the whole
plant to wilt and die suddenly. Use of disease free seed and disease
resistant varicties and avoiding water-logged places are recom-
mended.

Early blight.—(Alternaria Solanii)—causes pale brown spots
scattered irregularly over the leaf resulting in low yield. Use of
seed not more than 3 months old and spraying with Bordeaux mix-
ture prevents the disease.

Besides the above pests and diseases, rats, pigs and porcupines
¢ause considerable damage by digging out and eating tubers. Rats
can be controlled by rat-traps and poison baits. TFencing with wire-
netting, building stone dykes and digging trenches ‘along boundary
keep away the other two animals.
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Results of research.—Research work on potato crop is bemngs
carried out at the Agricultural Research Station, Nanjanad. The
results of experiments have conclusively proved--

(1) that planting in ridges along contour is hetter than local i
method of planting in slopes; !
(2) that the economic seed rate to he adopied is to plant.
medium sized tubers weighing 1 to 2 oz., 6 inches to 9 inches apart
in rows 2 feet 3 inches apart;
(3) that freshly sprouted 2 to 3 months old seed is hetter than
8 months old seed;
(4) that Nanjanad mixture is superior to other maware mix-
tures;
(5) that freshly harvested seed force sprouled by treating with
earbon-bi-sulphide is as good as naturally sprouted seed for planting;
(6) that cultivation of green manure crop like blue loping main-
tains the yield of potato;
(7) that it is advantageous to raise w green manure crop in the ’
second season instead of leaving land fallow; and
(8) that composts made from green organic matter was equi-
valent to cattle manure in manurial value.

Conelusion.—TFurther information or advice on this crop can be™
bad from the nearest Agricultural Demonstrator or from the Super-
mntendent, Agricultural Research Station, Nanjanad, Ootacamund
P.O.

K. HanomanTea Rao,
Superintendent.
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LEAFLET No, 16
SOME QUICK GROWING FUEL TREES

Perhaps at no other time in the history of our country has the problem of
fuel and food supplies become so complex as it stands today.

Today we are meeting with the deficit not only in respect of food but also
of every other important necessity of life such as firewood, coal, clothing, ete.
This state of affairs cannot be allowed to continue as it will lead to the Nations’
ruin. We have therefore to explore all possibilities of increasing the output
of fuel. In this note the fuel problem is considered. The war was responsible
for a good deal of deforestation. It is easy to cut down forests to meet immedi-
ate necesgities but it is another thing to develop forests. The forest depart-
ment js tackling ‘this problem to the best of their abilities. Then how best
an agriculturist can help to solve this problem is discussed here.

It is known that in the villages mostly a good portion of cow-dung (nearly
two-thirds) is being burnt as fuel. Cow-dung which has got a good manurial
value and also the readily available manure with our ryots is being wasted
as fuel. Thus if we have got some alternate fuel a great amount of this dung

oan bekept for manurial purposes for our crops.

The al to fuel is got by growing some good quick growing fuel trees.
The essen':i):rlmquah'ties tghat Zhgrﬂ:l%g oconsidered in making selection for
planting of fuel trees are but & fow and therefore make this task very easy.
The first principle that should be considered is that the tree selected should
be hardy and of quick growing nature. Their value as fuel to a very great
extent depends on the calorific value they possess. In addition the trees
seleoted should lend themselves to frequent prunning and burn with least
diffioulty. Their capacity to resist against natural diseases and pests and
adverse climatic considerations and draught should never be forgotten. A
Proper selection made bearing all these objectives in view i8 bound to make
& suitable tree tor planting for fael which will be at our hands in a short period.

Being fairly conversant with the growing of the fuel problem and the
multitl;ge uses of tree planting & list of trees tried and found promising is
given below. As it is not possible to deal with a very comprehensive list
of thege in the course of a small leaf-let the more important ones among them
are dealt giving brief acoounts of their respective characterestics, adaptations,
local names, 'These trees not only provide us with the fuel but are also useful
to us in go many other ways like giving green manure, protecting the soil
erosion, serving as avenue trees, giving timber, shade, protection as
hedges, wind breaks and at the last fodder for the cattle also. :

LEGUMINOUS GROUP.
Easily raised from seeds and can be

Y deaci ; illd.
ta arabica, Willd grown in waste lands, tankbeds

- Black babool.
Tam.—Karuvaelam. and tank bunds. Specdially suited
Tol.—Toomma. for heavy soils. QGives exocellent
- Mal.—Karuvalakam. fuel.
, . Kan.—Barbara. 4
2 Acaci ind, - Very much like 4. arabica, capable
" White ﬁﬁfi@’ wild of thriving in all sofls, The
" Tam.——Velvaclam. troe should be protected from
Tel.—Tellatoomms. goats. The pods are valuable
. Mal—Vellavelakam. eattle food,

Kan,—Bilijali,



8 Acaocia planifrons, W. & A,
Umbrella tree.
Tam —~—Kudai.
Tel.—Budda Tumma,
Kan.—Odejali.
4 Acaocia decurrens, Willd, .
- Gireen wattle or common wattle. :
Tam.—8emaijvelamattai. Wattles.-—These are suited for higher
5 Acacia dealbata, Link, elevations and give excellent fuel.
Silver wattle or white wattle. T Can be grown in Wynaad, Nilgiris,

dry places especially for sandy
dry areas along the coast,

A very hardy plant. Good for all

Tam.~—Semaivelambattai. Shevaroys and Upper Palanis, etc.

6 Acacia wozylon, R. Br.

Black wattle. ‘
Tam.—Semaivelambattai.

7 Adhatoda vasica, Nees. A dense shurb, quick growing comes
Tam.—Adatodai. up in all soils. Easily gated
Tel —Addasaram. by outti Leaves 12’30 roots

- Mal,—Atalotakam. are of medicinal value.
Kan.—Adusoge. ,

8 Adenanthera pavonia, Linn. The tree is easily raised from seed.
Barbadose pride. Fit for planting in waste lands,
Tam.—Anaikunrimani. prombokes tank and river bunds,
Tel.—~Badigurivenda. oomes up in all soils.
Mal.—Mahicati. '
Kan.—Manjudi.

9 Azadirachia indica, Juss. Universally known. Cultivated and
Tam.—Veepamaram, wild very well suited for all soils,
Tel.—Vepa. Raised from seeds.
Mal.—Aryaveppu.

Kan.—Nimba.

10 Bauhinia racemosa, Lam, A small deciduous tree ; gives good
Tam.—Malai athi. fuel. Inner bark gives fibre which
Tel.—Ari. is good for ropes, etc. Comes up
Kan.—Banne, very well in rocky places. Leaves

11 Cassia auriculals, Linn,
Tanners’ cassia.

are useful as fodder.

A fast growing shurb, easily raised
from seeds, ogn be grown in all

Tam.—Aviram. waste places, especially on tank
Tel.—Meraka tangedu. bunds and river banks. Suited
Mal.—Aviram. for all soils. The bark is useful
Kan.—Avarike. for tanning purposes.

12 Cassia siamea, Lamrk, One of the fast growing trees with
Sumatha senma. abundant dark green foliage and
Tam.—Manja konnei. pretty yellow flowers. Comes up
Tel.—Simatangedu. splendidly on road sides, river
Mal —Monnakonna. banks and tank bunds. Raised
Kan —Hiretangedi. from seeds, suited for all soils and

. dry conditions.

13 Casuaring equisetifolia, Forst.
Casuarina

A tall tree yielding valuable fuel,
very for coastal tracts and

Tam.—Savukkumaram, oanal . _First nursery should
Tel.—Sarngudn or saraku. be raised and then seedlings are

Kan.—Cabaku.

in the earlier stages.

14 Deloniz eleta, Gamtd.
Pea-cock flower tree.
Tam.—Vathanarayanan.
Tel.—Chettikesavaram.

" Kan.—Sunkesari.

18 Enterolobium saman, Prain.
Rain tree.
Tam.—Thoongamoonji maram.
Tel.—Nidraganneru.

16 Gliricidia maculata, Hb and K.
Madri.
Tam.—Seema avarai.
Tel.—Nagarakesari.

17 Hibiscus tiliaceus, Linn,
Corkwood bendy.
Tam.—Malampoovarasu.
Tel.—Seeagogu.
Mal.—Nirpartti.

18 Jatropha curcas, Linn.
Punging nut.
Tam.—Kaataamanakku,
Tel. —~Peddamepalem.
M&l.—-K&tt&V&mkkﬂ;
Kan.—Adaluharalu.

19 Rydia calycina, Roxb.
Tam—Vendai.
Tel.—Velukku.
Mal.—Belagu benda.

20 Leucaena glauca, Benth.

West Indian bed tree,
Tam.—Savundal.
Tel.—Kaniti.
Maj—Takaranniram.

21 Parkinsonia aculeata, Linn.
Jerusalem thorn.
Tel.—Simatumma and simajulugs.

22 Peltophorum ferruginewm, Benth.
Tam.—Iyalvagai. -
Tel.—Kondaointa.

23 Pithecolobium dulce, Benth.

Madras thorn or Mannilla tamarind.

Tam.—Kattuppuli, Koddukupulli.
Tel.—8inointa. ’
Mal.—Kurkkampuli.
Kan.—Qekhl. . . -

A quick growing tree with a spread-
ing doom forming habit. Best
suited for dry areas. Propagated
easily by cuttings. Can be grown
along hedges, road sides, manure-
pits, ete. Requires very little care,
but has to be protected from
animals.

A pretty large-sized quick growing
tree. Easily raised from seeds.
Suitable for all soils. Best
planted along road sides.

A quick growing tree, easily raised
from seeds or cuttings. The twigs
are very useful as fuel and
leaves as green manure. It is
capable of being ‘grown in any
soil with a little care and water-
ing.

A medium sized tree, drought resist-
ant, can be raised by ocuttings.
Best suited for coastal areas,

A usefulvshurb often growing along

hedges-branches burn even when
not fully dried. Xasily propa-
gated by outtings and comes up
well under all soil and climatic
conditions.

A small quick growing tree, drought
resistant, can be raised in hard
rocky soils. Leaves relished by
cattle.

A quick growing tree with hard
bganches?o Easily raised from
seeds and comes up in all soils.

A small tree, comes up very well in
black cotton soils and heavy soil
areas near tank bunds and wet
tank beds. Can be grown as hedge
plant.

An exotic beautiful tree. Easily
raised from seeds. Requires a
little care in the early stages.

A large tree. Can be raised easily.
by the seeds. Grows rapidly and
gives good fuel. Fruits are edible
and comes up in all soils,



26 Sesbania grandiflore, Pers.

Tam.~Agathi.
Tel.—Avice.
Mal.—Abatti.

Kan.—Agase. -

26 Thespesia populnes, Can.
Tulip tree, Portia tree.
. Tam.—Poovarasu.
Tol.—~(angaravi.
Mal.—Puppamatti.
Kan.—Bengali.

~

The plant was introduced from
America ; it is best fitted for
being raised in bard stony or
laterite soils, very drought resist-
ant and easily raised from seeds.
The pods are valuable as cattle
 feed.
Another quick growing tree havi
an upright growth often cultiva
as standards for betel vines,
easily reised from  seeds. The
tender leaves are relished in
ourries; also a good. fodder.
The fuel though not as good as
that of Casuarina. or COdssia
" Siamea is obtained within 2 years
of planting.
This tree is common all over the
rovinoe and raised from cuttings.
%aluable a8 green manure also
and hence can be grown around
back-yards manure pits, road-
sides, ero.

S. N. CHANDRASEKHARAN,

Systematic Botanist, Agricultural College and Research Instibute,

Lawley Road P.0., Coimbatore
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Some Avenue Trees

The importance of avenue trees is well known to everyone and it is
superfluous to make mention about the need for their planting on road
sides. Well grown trees on either side of a road lend a picturesque view,
shed a grace and give character to the roads. There are many majestic
trees which meet the eyes at different levels by their magnificent growth
and exquisite beauty. When the trees flower and become laden with
them they please the eye and make the roads enchanting. Avenue trees
are mainly for the purpose of giving shade and beauty to the road
and also helping in preventing soil erosion. Sometimes trees which
have an economic value like the tamarind, the mango, the sapota, ete.,
are also planted as avenue trees in which cases they must be specially
cared for as there is likelihood of their being mutilated by people who
steal their products.

Trees can be easily established if proper thought is given in selecting
the plant for the locality. In selecting avenue trees the following points
have to be kept in mind (1) the long lived nature (2) drought resistence (3)
a capacity to adapt to the different kinds of soils and (4) a fairly deep
root system. The selected plants must be raised carefully in a nursery
and only after they have developed into healthy plants they should be
transplanted as avenue trees.

Alist of trees with their common names and equivalents in local
languages is given hereunder with short notes on the method of their
propagation. Any further information required can be had from the
Government Lecturing and Systematic Botanist, Lawley road P.O.

Coimbgtore.



Botanical name.

3. Ficus carica.
Tam :
Kan :

4. Fragaria ve-
sca.

5. Morus sp.

6. Passiflora edu-
lis.

7. Prunus sals
cina.

2

Common name.
Fig.
Atthipazham.
Anujura or
Anjum.

Strawborry.

Mulberry.

Passion fruit.

Plum.

Remarlks.

Gonorally spoaking a dry locality

sooms bost for tho fig, provid-
ed thoro is amplo wator supp-
ly. Dry atmosphoric conditions
aro belioved to bo spocislly
necossary ot the timo of fruit
dovolopment and maturity.

The soil best suitod for the fig
sooms to bo that of medium to
heavy mnature, rotentive of
moisturo, but woll drained.

Liko tho grapes the figis com-
mercially propsgated by ocut-
tings which are generally taken
from mature one year old wood
during o dormant soason.

This is grown commorcially on
clovations  oxcoeding about
4,000 feot above tho moan sea
lovol in South India and moro
particularly botwoen & rango
of 5,000 to 7,000 foot.

Tho strawborry is propagated
oithor by runnors or splits from
the clumps. Thoe splits or
runnors from hoalthy and
prolific yielding plants f are
palntedout either as aninter
orop in fruit orchards ora pure
crop.

Though genorally classed as &
tomporato zono fruit, it is
found to grow woll on a wide
range of climatic conditions
in South India,

The propagation is dono mostly
by cuttings though it is possi-
blo to do with seeds also.

Tho vino can bo raised by soed
or cuttings. Since tho soods
gorminato slowly cuttings aré
gonorally preferred. Tho vinos
are grown on trollis or fonco.

The Japanoese plums have beeR
found to bo most prolific an
vory romunerative at olova:
tions ranging from 4,500 feob
to 5,600 foot in South Indis
but outsido this range theoy areé
not dopondable. The plum 18
propagated at Coonoor on yoar
oild common peach,
rootstook, by budding.

Botanical name.

8. Prunus per-

sica.

9. Physalis peru-
viana.

10. Punica grana-
tum.

11, Pyrus malus.

12, Pyrus commus
nes,

Dam

3

Common name,

Poach,

Cape goose
berry.

Pomegranate.

Tam : Madalamkai.

Apple,

PO.‘I-f".
Berikal.

Remarks.

Generally speaking that part of
South India lying bI:)tween
4,500 and 6,000 feet elovations
may be deemed to provide the
most faveurable conditions for
peach.

In Bangalore grafting of the
gezch on plum was common
ut now layering is la
practised. e TEely

A smalt shrub found to grow
both on the hills and the
plains of South India, in the
former case up to an elevation
of about 6,000 feet from the
mean sea level.

The propagation is by seeds.
The seedings are transplanted
in rainy seasons, when about
6" to 8”7 high into permanent
sites either as inter crop in
orchards or as pure planta-
tions.

It is found to grow and fruit well
all over the plains and even on
the hills up to an elevetion of
about 6,000 feet. It seems well
adapted to diverse soil types
though heavy loams are pre-
ferable,

The almost universal popular
method is to raise this frait
by hard wood cuttirgs.

The apple relishes a deep soil
uniform texture, proferably of
a loamy nature above 5,000 feet
altitude. Good soil drainage
appears very beneficial to
apple growth and production
and this has to be provided
for, regardless of soil depth.

Propagated by grafting. The
whip and tongue methods are
adopted.

The pear is more widely grown in
South India and is more popu-
lar among the general public.

The common method of raising

pears on Nilgiris is by grafting
by whip and tongue method
‘on reoted stock pear cuttings.



Remarks with hints on propagation.

Vernaocular equivalents,

Common narme.

Serial number and Botanical name,
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Tam
Tel.
Kan,
Mal.

Asoca.

14 Polyalthia longifolia, B & H. Indian Mast tree

N

Patade

Tel.

Fountain tree ..

campanulaia,

15 Spathodea

.conspicuous tree which thrives well

Kan.

Beaur.
16 Syzyglum jambolanum, Dc. Black plam

Common in plantations.

up to 4,000°.

Nirukaye

gai

Naval, Na

Tam,
Tel.

An economically important medium sized

e, Nera.k;}

Jambunerale,

Jambuvu

tree which forms a good avenue tree.

Kan.

Propagated

Bears purple coloured fruit.

by seeds.

A cordmon tree suited well for avenues,

Mal.

Naga
Puliyamaram
Amblica

J
)

Arujan, Bilimatti ..
Vellamaruka ..

Tam
Tel.

Tamarind ..

17 Tamarindus indica, L.

readily propagated by seeds. Tamarind

'S

Hulimaram

Puli

Kan.

Medically useful—wood

of commerce.

used for fuel.

A large sized tree commo

Mal.

Vellaimarudu
Tella maddi

nly grown on road

By seeds.

sides.

Tam
Tel
Kan.
Mal

-

White Murdah

18 Terminalia Arjuna, R. B. ..

ings—fuel.

growing tree suitable

or avenues which comes up well near

coasts—propagated by cutt

An evergreen quick
fe

)

Poovarasu .
Jogirale

Poovarasu ..
Kangarai

Tam
Tel

Mal.
Kan

Tulip tree

19 Thespcsia Populnea, Cav.
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Hill Fruits

Introduction :—Fruit growing is rocognized to be among the most fascina-
ting of rural avocation, It is mow universally rocognizod that man cannot
live on agricultural produce alone. He roquires a variety in diet and supple-
mentary foods of certain health giving properties as the fruit.

Most of tho'agricultural crops are seasonal and the ryot requires, therefore,
othor diversifiod avocations to engage himsolf profitably in slack periods.
Unlike genoral agricultural farmirg fruit growirg provides little leisure and
no slack periods, The diversification and all the year round work which fruit
growing provides aro ospecially and obviously necessary to the social and
economic development of South India.

Naturo has richly endowed South India with a fruit woalth of great and
almost unrivalled intorest, diversity and character.  South India has every-
thing in its favour to dovolop fruit production, such as to be an inspiration
evon to the rost of the world.

South India is blessed with o very richly diverse cliinato, which favours
tho production of almost overy fruit.

Primarily a rogion suited to tropical and sub-tropical fruits, South India
is rocognized to bo outside tho idoal zono for tho production of fruits of the
temperate region. Owing to tho modifying influences of sltitude, however,
endeavour hrs boon mado to raise most of the temperate zone fruits with
succoss. Topography rather than latitudo as detormined by temperate ranges,
rainfall, elovations and soil rathor than goography should be the standards
in dolimiting tho optimum fruit zone in South India.  Accordingly the desig-
nation of ¢Hill fruits’ is considored more appropriato for the fruits commer-
ocially cultivatod on South Indian Hills.

A list of fruit troos suitable for cultivation on hills aro given here
Furthor information on this subjoct may bq got from the Lecturing and
Systomatic Botanist, Lawloy Rouad P.O., Coimbatoro,

Common name. Remarks.

Troo tomato. A short statured highly orna.
mental troe with oblong fruits
produced in beautiful clusters,
the tree tomato is popular on
the hLills of South India.

The propagation of tree tomato
is by seed as well as cuttings,

Though classed as a sub-tropical
fruit, the persimmon is found
to thrivo woell at Coonoor
along sido the plum, peach and
hardy varietios of apple and
strawberry.

Propagation is by grafting or
budding on other species of
Diospyros,

Botanical name.

1. Cyphomandra
betacea.

2. Diospyros ka- Porsimmon.

ke,



]

Botanical name. Common name. Remarks.
4 4. Litchi chinensis Litchi, The litchi seoms to prefer a fer-
. tile, medium to open texture
; . Common name. Remarks. ) n to op
Botafn.cal Tm‘me Gra Grapo is gonerally considerod to and deop soil with amplo orga-
3. Vitis vinifera. D {:}'mi az-  bo o commercinl fruit of the nic matter and water supply ;
Tam: r;a - p fomporate zono but cxperience but it is essential that the soil
Kodi mundri  in viticalture in South India should b(;’ Weléodralni(lil. Lay-
pazham. has proved thut the yields and mor anth(%((i): (;'are ation.
rel: Drekehapindu  tho quality of grapos produced l;non met] of propagation,
el : i wortain situations under tro- ut grafting and budding I}ave
pioul conditions of South Tudin also_been reported as possible,
are in no way less than thoso 6. Monstera  deli- Monstera, It is a semi-creoping orramental

plant that can be grown par-
ticularly, in humid slopes as
well as in sheltered spots all
over the plains. It is com-
monly trained on a large tree,
The plant is propagated by
stem cuttings or seeds.
6. Persea ameri- Avocada pear. Its climatic and soil require-
cang. menta soem to conform to that
of mangosteen, looss jacket
orange and litchi in South
India.

The avocado can bo raised from
seed and some have reported
that the seed progeny of cer-
tain varieties are uniform. It
is however safer to adopt ve-
getative propagation using the
seedlings as root stocks, if
necessary.

roported from what are usually ci08a.
considered as the ideal homes
of the fruit.

A deep well drained loam is con-
sidered the .best medium for
the crop in South India.

For commercial cultivation grape
is universally propagated by
cuttings and usuaily plantod
from June to January.

Humid Zone TFruits.

1. Durio zibethi- Being & humid tropical fruit i
AUS. is at home on rich soils with
ample moisture at the roots
anc{) on sites enjoying a high
relative bumidity and long

growing seasor,
Propagated by seeds, seodlings
are trarsplantod 30 feot to 40

feet, aport,

A rich loamy soil of good drain-
age but with ample soil mo-
isture supply is also necessary
for the success of this crop.
This can bo cultivated on the
hills «nd hill slopes from about
1,200 foot to 3,500 foet pro-
vided the acnual rainfall ie
over 50" and the sites aro woll
sholtored by thick vegetation. -

The most common method o
propagation is by soeds,

2. Garcimia man- Mangosteen,

gosiana.

This is grown as stray troos.
The fruits are borne in clusters
from April to Septomber, Tho
treos are propagated by sovds.

3. Lansium dome- Langsat,

sticum. —
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Fruit Trees of the Plains

. Introduction.—Fruit growing is recognised to be a fascinating rural avoca-
tion. It is now universally recognised that man connot live on «gricultural,
produce clono. He requires a variety in diet and supplementary foods of
oertain he.lth giving properties as the fruits.

Most of the agricultural crops sre seasonal and the ryot requires, therefore,
other diversified avocations to engage himself profit~bly during slack periods.
Unlike crop husbandry, fruit growing provides little leisure and no slack
periods. The work is diversified and spre:d over all the year round.

Nature has endowed South Indin with a fruit we-lth of great and unri-
valled interest, diversity »nd cheracter., South India has everything in its

s favour to develop fruit production.

South Indi is blessed with & very richly diverse climate, which favours
the production of almost every kind of fruit.

A list of fruit trees and shrubs suitable for cultivation ir plairs is given.
Further information on this subject may be got from the Lecturing and
Systematic Botnist, Lawley Ro:d, P. O., Coimbatore.

Botanical Name. Vernacular Name. Remarks.

Tam : Shimai eluppai, The sapota is one of the most
ad ptable of the tropical fruits

and has been found to thrive
under & diversity of soil and
climitic conditions up to an
altitude of about 4,000 feet from
the mezn sea level. There are
in dications however, that the
trees crop better at the eleva-
tions lower thon 1,500 feet. In
respect of soil it prefers a scndy
loam.

Layering, gootee and inarching
are the common methods
adopted for propgation. La-
yering is popular since it is easy
and least expensive, Of late
inarching is gaining much
popularity.

A thorny tree found in dry forest
arecs and occasionally grown

L. Achras Sapota
{Sapota) Tel : Simappa.
Kan : Kumpole.

K A‘e!lle Marmelos Tam : Vilvam,

(Buol) Tel :  Bilvapandu. 510D !
Kan : Bilpatri. in orchards for its ripe fruits,

Mal: Kuwslapa- The trees flower from July to

zham, August a1d the fruits ripen in

8 to 9 months thereafter, The
yield may be 200 to 800 fruits
per year.

The tree is raised from seed and
it bears in about six years,



Botanical Name.

. Anacardium
occidentale.
(Cashew)

[

4. Anmona squa- Tam : Seethapazham.
Seothapandu.

masa.

(Custard apple
Sugar apple)

5. Ananas

(Pine apple)

Tel :

2

Vernacular Name,

Mundri.
Jidimamidi-
vittu.

: Gerbija.

Porankimavu-
kuru.

Remarks.

Evon though it is possible 0
row ¢:shew up to an elevation
of about 3,000 feet in south Indis
its performanco seems ab best
in the Coastal and inland reas
of the plains below 1,500 * from
mezn o> level.  Provided the
soil is very open and well
Argined & veristion of rainfall
from 20 inches to 160 inches does
reem to make any great diff-
erence. It is & crop that can
grow and fruit even on rocky
and poor luterite hill slopes, as
is found in West Coast. Better
growth and yield are found in,
soils of a loamy toxture and”
good depth.

Most common mothod of propa-
gatiop is by secds sown in see
beds or pots and transplanted.
Layericg and inarching are also
successful.

It is capablo of standing drought
bettor than most fruit trees.
Being very hardy, the custard
apple can grow oven on slightly
rocky situations, on sandy
coastsl areas, laterite hill slopes
or in loamy garden soils.

The plants are raised by seeds.
Recently this is propagated by
inarching and grafting. Grafté
of custard apple on bulls heatt
roach fruiting stago quite oarly:

Tam : Anashapazham. It can be raised provided 300‘1
Anesapandu.

Kan : Araasuhannu,
Mal : Kaithachakka.

soil, ample irrigation facilitie%
heavy manuring and go
drainage are available.
profers a well drained soil
fairly open texture.

Propagation is largely done b
suckers which emerge from 1
axils. It is possible to raise
slips also which grow U
below the apple. The pro
gation by suckers is comm
ciallgs proforred in as much 88
yields in about 18 months,

Botanical Name.

]

Vernacular Name.

8. Artocarpus in. Tam : Pilapazham,

tegrifolia.
(Jack fruit)

Uifer,
(P.Imyra)

. Carica Papaya
(Papaya)

9. Carissa caran-

das.
{Carissn)

10. Syzygium

Jambolanum.
(Jaman)

11, Feronia ele-

phantum.
(Wood apple)

Tel: Panssapandu.
Kan : Halon.
Mal : Chukka,

-. Borassus flabe- Tam : Ponoi,

Tel : Tatichattu.
Kan : Pavamara,
Mal : Pana,

Tam : Poppali.
Tel : Boppayi.
Kan : Parangi.
! Mal: Pappaye,

Tam @ Kalaka,
Tel : Kuliikaya.
Kan : Karekai.

Tam : Naval,
Tel : Nasodu.
Kan : Narala,

Mal : Jam,
Tam : Vilam,

Tel :  Yellanga.
Kan : Vel

Remarks.

A rich and deep soil of medium
or open texture seems to be
the beat for the fruit. This can
be raised from seed, but inarch-
ing is the best and high yield-
ing type on its own seedling
root-stock i3 very popular.

Like the wild date and zizyphus,

the palmyra is & hardy plant
tolerating even some amount
of alkeli.

The propag:-tion is from seed znd

the palms produce crops after
15 to 20 years, giving on an
average of about 50 fruits per
year, The tender fruits are in
seagon from April to May while
the ripe fruits are available
from July to September.

Successful p .paya production is

possible in all parts of South
India, excepting on elevations
over 5,000 feet :bove the mean
sea lovel :.nd on sites subject to
frosts or frequent cyclonic
wecther. Though adopted to
wide range of soils, the best
performance is seen on rich
loams of uniform texture up to
about six feet in depth.

The papaya is almost universally

raised from seed,

It is found in dry forest 2reas a.ad

occasionally also in the hedges
and in the form of individual
shrubs in gardens and orchi.rds.
This is prop:.g .ted by seeds.

It is  large tree found in forest

areas, fruits are small and

edible.

The propagation is by seeds.

This is found in forest regions of

dry @reas of South Indi». Jts
fruits have «n edible pulp of
fair quality enclosed in a hard
rind. Occasionally the tree is
grown in orcherds o8 strey trees,

It is propag.ted by seeds,



Botanical name.
12. Grewia subi-
naequalis,
(Falss, Phalsa)

13. Phoenix dacty
lifera.
(Date palm)

14, Pithecolobium-
dulce.

15. Psidivm Gua-
Jjava.
(Guava)
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Vernacular name.

Tam :
Tel :

Tam :

Kan :
Mal :

Tam :

Tel :
Kan :

Tam :

Tel :

Kan :

Tedachi.
Putiki.

Porichankay.
Karjurukaya.

Karjira,
Parikay.

Korukapuli,
Sinnachinta,

Sinnahun+ge.

Koyya.

Coyywpandu.

Shobohennu,

Remarks.

This fruit is rolatively o rocont

introduction, but h s beon.foun
to thrive oisily on tho rid an
warmor parts of South India.
Tho seods wro sown during the
monsoons »nd tho soodlings can
bo transpl nted » yo-r hono®
No irrigation is nocess'ry &n
it con «lso grow even on r‘el&-
tively poor soils. The secdlings
bour {Tuits in a yoar or two
cftor planting. Prop:igation by
layoring is also found possiblo.

A sub-tropicel pelm, grows to o
height of 60 to 80 foot. The
cultivated date relishes o hot
end dry climate with amplo
moisturoe at tho root, Commer-
cially it hos to be propagated
only by off-shoots or suckers.
Tho wild dite produces fruits
from April to Juno in South
Indix (i.e.) boforo tho rains
commonco. A full grown palm
mey yield «bout 12 bunches or
roughly 40 Ib.

A populur thorny hedgo plont of
the dry »ross.  This yields pods
with edible pulp, from April te
Meoy.

Tho propagation is by soods. The
pods 2re borno only whon the
plents ore loft untrimmed.

Tho bost conditions for their plen-
tings .ro high-lying sendy  soil
strotchos of the rivor beds or
banks whoro alluvicl soils are
intermixed with l.rge smount
of sand. Any woll drained soil
of opon texturo that is not
clessed 28 stiff oluy, pormit
guiva troo to grow snd fruit
satisfactorily provided thoero is
at loast about 4 foot, of sojl.

Seed propagation is the rule in
South Indi.n commercial plan-

tations, but of late the vegota- .

tivo propigation of suporior
variotios by grufting 1 .yering
or root suckering are becoming
icrousingly popular,

_tracts with highor humidity and rainfa

5

Remarks.

The amla tree is ornamenta]l and
grows up to an altitude of about
4,000 feet in both arid and
humid zones,

The tree is propag-ted by seeds
and they reproduce fairly true
to the parents by this means,
The trees yield fruits from
March to July.

This is also known as the Indian
almonds. It is 2 h=ndsome and
large tree of high ornamental
value grown in many house
compounds. It bears fruits,
the pulp of which is edible
onclosing & thin kerna! which
is also eaten with great relish,

The propegation is by seed. The
fruits are re:dy for harvest in
April-May end agein in Octo-
ber-November,

The jujube is not fastidious sbout
soil and is even tolerant to
alkali. Amezing adaptability
is seen from the fuct that trees
are found to grow even in water
logged sites s well as in the dry
areas with water table several
scoros of feet below the surface
and with no artificial irrigation
at all.

The propagation of jujube is from
seed but vegetative propagation
of superior varieties by budding
is preferred.

19. Citrus.—Evergroen shrubs or trees usually armed with spines, The
loaves possess winged petiole and oil glonds. o . .
Difforont spocios of citrus huve different climatic requirements for their
suocessfrt production. Thus, the cultiv.tion of sweet oranges (Sathugudi) in
Cuddapah, Kurnool, Chittoor and Butavi:n in Circars are f.vcured by the dry

i iti ailing in those parts.  Similarly higher elevations aad
or arid conditions prevailing P11 s thoso provailing in tho Wyraad

and Agency tracts and purts of Nilgris and S.lem districts favour the pro-
duction of loose jacket or mandirin (Komala) oranges. ot oo
i ility < i sxture to ~ depth of about

A loamy soil of good fortility and of uniform tex . .
8 feet with wztor tanblg at 8 foot lovel ut all times oi" the year is best Sl.lltefl for
succoss ful commorcial production of citrus. Alkaline soils aro to be avoided.

Commuorcial citrus specios of South India are as follows :—

Qitrus sinonsis—Sweot Orango—Sathgudi—Bathai. '

Citrus roticulata—Mond irin (tangerine—K?-mala or loose skinned orenge,
Kan : Kittale hannu,)

Bolnical name. Vernacular name.

16. Emblica offlet- Tam : Nelli.
nalis. Tel : Usirika.
(Amla) Kan : Nilaks,

17. Terminalic Tam.: Nattuvadam.,
Catappa. Tel :  Kudamvittulu,
(Country almond) Kan : Natubadami.
Mal : Kothokuru,

18. Zizyphus Ju- Tam : Elande.
juba. Tel :  Rengha.
(Jujube) Kan @ Illungi.
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Citrus aurantifolia—Lime. Tam : Elumichempazham,
Tel : Nimmepandu.
Kon : Nimbehannu.
Mal: Erumitohi narracum.

Citrus lemon—Lemon., m : Periy~ elumichampazham.
Tel: Peddanimma pandu.
Mgql : Acherunsranns.
Kan : Dedda nimbe hannu,

Citrus grndis—Pummelo.  T'am : Bombalimas.
Tel : Edapandu.
Kan : Sakotra hannu,
Mqal : Bombeli marunga.

Other citrus varieties are Jamberi, Gajanimma, Sour orange, eto., These
are commonlv propagated by budding on Rough lemon (Jamberi) root stock
but in the case of lemon, layering is vey popular.

The season of cropping in the different species of citrus is as follows :-
Sathgudi :—
@. Main crop—November-Maroch.
b. Second crop—June-November,
. Third orop (occasional)}—Murch—June.
. Batavian—July to December,

. Loose jacket Orange.
. Main crop—December—-April,
. Off-season—July-September.

. Limes—All the year round with maximum productions confined to
certain months (December to January and February to May.)

20. Mangifera indica. Tam : Maa,
Tel : Mamadi.
Kan : Mavu,
A large spre~ding evergreen tropical tree with dense shining leaves.

It grows up to an elevation of 4,000 feet above mean sea level. The mango
grows in a variety of soils. Mungo cannot thrive under water-logged, alkaline,
entirely rooky or very shallow conditions of the soil.  For successful
commerocial production of this fruit it is always good to seleot a loamy soil of
good depth.

There are over 350 varieties under cultivation, The commeroial varieties
of our state (Madres) are Neelum, Bangalors, Rumani, Banganapalli or
Baneshan, Chinnaswarna-rekha and Olour, Success in mango growing demands
the selection of varieties which will be productive and regular bearing in a
particular tract. The regional varieties of mango are as follows :—

Tamilnad :—Padiri, Peter, Neelum, Bangalora, etc,
Woest Coast—Olour, Mundappa, Alphonso (Khader) ete.

Central districts—Alphonso (Kheder or Gundu), Peter (Nadusalai)
Bangalora, Rumani, Baneshan, etc,

Rayalaseoma—Rumani, Neelum, Swarnarekha, Banganapalli (Banseshan),
Bangalora, eto.

B orR W w2
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Circars—Swarnarekha, Cherkurasam, Kothapalli kobbari, Panchadara-
kalasa, Baneshan, etc. .
The mango is commercially propagated by inarching the best and prolific
varieties on its own seedling root stocks. ot th itk ot phonting
' ieti e to bearing in about the year of pla
and tl?g;b;rzfigh:aex:;:legzg%‘n;bruary to Lglay in West Coast and in other parts
of the State fiom April to July. The off season cropping is from December
to January.

s s et
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Green-Leaf Manure Yielding Plants And Trees

Groon manuring and green-loaf manuring have been practi

tho farmors of India and all over the world for m%re than 2,000 pyear;?ed Bll?t'
in tho prosont contury the problem has been brought to limelight by
agricultural sciontists. The terms ¢ groen manuring ’ and * green-leaf manur-
ing’ convoy technically different meanings though the ultimate object is the
same in both casos. Tho practice of lopping green leaves from trees like
pungam, neem, etc,, and spplying them to paddy fields is called * green-leaf
manuring ’, whilo crops like Pillipesara, Daincha, Sunnhemp and Indigo raised
in a field and ploughed ¢ in situ’ is termed ¢ green manuring ’.

For improving tho conditions of the light sandy soil, especially, the appli-
cation of greon-leaf as manure is of greatest value.  In the case of heavy clay
soils drain:go fucility is improved. The principal benefits derived are . (i) the
addition of humus to the soil which increases the capacity for retaining water ;
(i) the provention of erosion of surface soil in undulating rainfed soils ; and (iii)
the fixation of atmosphoric nitrogen into the soil by leguminous green manure
crops.

While practically all plants are useful for adding organic matter to
the soil cortain plants aro more valued and loguminous plants have the power
of fixing tho ¢ free’ nitrogon from air into the soil. The trees utilized - for
tho purposo should be quick growing with plonty of foliage and withstand

prunibg woll,
In somo casos troes can be actually grown around every field and

tlong tho banks of water channels,

Green-leaf manuring.—There are various trees whose leavas are suitable
for groon-loaf manuring.  For example, ‘Gliricidia’ is e very quick growing
one which can be lopped when the treeis about 3 yearsold. Similar trees, -
yielding good folingo can be raised for supply of green-leaf manure.

Green manuring.—This method isnot as easy as the other one as it is
controlled by many limiting factors; since the crop has to be raiged right
in the cultivated ficld itself, Dhaincha and Indigo, eto., hove been found
to bo good.

Such of thoso trees and plants which are suitable for our Province to be
used as groen-loaf manure Or green Mmanure are listed below with their
‘vernacular names ard other useful information. Any further information on
the subjoct can be got from the Governmant Lecturing and Systematio

Botanist, Lawloy Ro:d P.0., Coimbatore :—

Green Manure Plants

1. Cassia tora.—Tam: Togorai. Tc: Tantipu
Mal: Takara. Kan: Tayanku,
An annual almost an undor-shrub grows wild in all waste places up to
L,000 foot. Easily raisod by moans of scods. Seeds being sown at the rate of

Jbout 15 Ib. por acro, Loavos may bo cut just before flowering.
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9. Cassia occidentalis.—Tam : Payavarai. Tel: Cashandra.
Mal; Natramtaraka. Kan: Ananta janken.

A diffuse shrub grows wild along rocdside and waste pl}a.oos, produoef
seeds in plenty and gives plenty of foliage. Can be easily raised by seedst,
‘awead rate about 15 to 20 Ib. per acre may be adopted. Leaves may be o¥
just before flowering.

8. Orotalaria verrucosa.—Tam : Ghilugillippai.  Tel: Gholendherinta.

A much branched horbacoous annual comes up undor saline conditions
also. Raised by seeds. Green loaf may bo available for cutting whon two
and half months old.

4. Crotalaria juncea.—Tam : Sanappai. Tel: Shanama,
Sunnhemp. Mal: Sanam, Koen: Honna,
_ Vakku. Sanabu.

A very common green manure orop growr throughout India. Itis
adapted to lighter soils and lands with easy drainage. Chiofly uscd as a groon
manure for rice but grown as a good fodder crop also. It con bo oasily raised
by seeds; 30 to 50 1b. of socd boing required to sow an acre., It can bo grown
in paddy fields and in dry lands undor rainfod conditions also, and when
two to two and a half months old (just boforo flowering) the greon leaf may

_ 'bedcut and applied to the fiolds. It is grown s a rainfed as woell as an irriga-
ted crop.
8. Crotalaria striata.—Tam : Poria gilugiluppai.

It is a herbaceous shrub growing to about 3 to 4 foot in height which
can be easily raised by seods, seed rato being 30 to 40 Ib, It is vory much
.suited to plains especially to Wost Coast whoro it is found to occur wild, this
is now being introduced in other parts of tho Stato, It isa rainfed orop
available for cutting loaves after a period of about throo months from sowing.

6. Calotropts gigantea,—Tam: Erukku.  Tel: Jilledu.
Mala: Yerikku.
This is a common and most widespread shrub growing wild all over India.
The leaves are available in plenty for cutting at the commencement of the
paddy season. In a favourable season, 3 to 4 cuttings may be casily available.

7 Indigofera endicaphylle.—~Tam : Siriya kolingi.
A trailing annual found growing vigorously up to 6,000 fect. R-:ised by

mears of seeds. A seed rate of about 20 Ib. per acre may be tried. Groen
leaf may be available for cutting in about 3 to 4 months.

8. Sesbania aculeata.—Tam : Nirchombai, 7el : Erraijuga.
(dhainoha) Mal: Kitannu, Kan : Mulleyinampi.

It is & herb producing plonty of leaves. Suitable to heavy soils, It
can be grown on low wet ground which dees not require much preparation
as the plant is hardy. It is easily propagated by seed. The sood rate being
15 to 20 Ib. per acre. It requires considerable time for growth and henco cen
be grown in single crop fields only. Tho time of sowing is aftor tho first
showers of April or May. The crop is roady to bo cut in about 6 to 8 weoks,
i.e. before flowering and applied to fields.

9. Tepkfosiq purpurea.—Tam : Kolingi. Tel : Vompali,
(wild indigo.) Mal: Kolunnil  Kana: Kogili..

i A quick growing plant. Can bo used as a groon manure for paddy.
Raised by sgeds sown at the rato, of 161b. per acro. Its growth is rather
slow and suitable only for single ctop wot lands, The plents have to be out
before flowering. It is a rainfed orop.
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10. Tephrosia candida.—Tam : Periya kolingi.
(Boga mediola.) ’
A perenuial shrub comirng up well up to 4,000 feet. It can be readily
propagated by seeds. It can be planted one foot apart in rows. In about

a year or two the shrub is ready for cutting and can be cut four times in a
year thereafter,

GREEN MANURE TREES.
1. Erythrina lithosperma.—Tam : Mulilla murungai,
(Dadap.) Mal : Mulilla murukka.

A moderato sized spineless tree which is a rapid grower affording good
quantity of foliage. Easily propagated by cuttings and should be planted
on the same day as they are cut. They can be planted at a distance of
16 foet by 18 foet or 18 feet by 16 feet. At the end of two to three years the
troe gives good foliage and can be lopped twice a year and applied to the fields.

2. Erythrina indica.—Tam : Kalyana murungai. 7Tel: Badila,
~ (Coral tree.) - Mal : Kalyana murukku.  Kan: Hongaraka.

It is a treo easily propagated by cuttings. Thel eaves aro useful for green
manure, Yields plenty of big leaves. Very well suited to all places. Can
be planted in hedge rows. Two to three leaf cuttings may be taken in a
year, Spacing 12 to 15 feet apart,

Qliricidia maculata.—Tam : Peyavaraimaram,

(Madre.)

This is & small sized tree grows rapidly and thrives from sea level to
3,000’. Propagated by both seéds and cuttings but easily propagated by
outtings. It is planted at a distance of 10 feet by 10 feet. The loaves may be
available for cutting in about two years after planting. Two to three cuttings
may be taken per year, but with good rainfall the cuttings may be more,

4. Hibiscus tiliaceous.—Tam : Nirparthi. Tel: Erragogu.
(Rose mallow.) Mal: Nirparthi.

A most branched tree which yields plenty of leaves comes up well in
sandy and coastal areas, Easily propagated by cuttings and seeds can be
lopped whon woll established. Two to3 cuttings may be available in a
favourable season. Tho trees may be spaced 12 feet apart.

5. Leucaena glauca.—Tam : Tagrai. Mal: Takaramaram,

(Lame tore.)

A small quick growing leguminous tree which is specially suited for dry
arcas., This can be grown both as a shade and green manure tx:ee for ooi.fee.
It stands lopping well. Propagation is by seeds. To obtain quick germina-
tion, seod should be immersed in boiling water and then allowed to soak for
12 hours the water being allowed to cool. The treo may be planted 12 feot
to 16 feet apart. The leaves may bo available for cutting aftor about 2 years,

- Two to threo cuttings may be taken in a yoar.

6. Pavelta indica.—Tam : Karanai. Tel: Lakkapapida.
(Pallot.) Mai : Mallikamutti, Kan : Nitille,
A largo shrub raisod by soods. Thrives in saline areas and poor soils.
Bpacing 10 to 12 feet, Two to throe cuttings of leaves may be taken in a
year,
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7. Pongamia glabra.—Tam : Ponga. Tel: Kanuga, Mal: Punga.
Kan : Hongay.
. *. -A-'moderate sized nearly evergreen tree, It grows in ocoast forests
. and on tidal river bauks. In land mostly along streams and river banks 1%
‘most, distriots in the hills up to 3,000 feot. Leaves and twigs are cut and
applied to flelds. Bpacing 12 to 15 feet apart. Lopping of leaves can be
taken two to three times in a year.

Rhizophora mucronata.—Tam : Kandal:  Tel: Uppoopooma.

This is an evergreon tree, thrives well in backwater. Propagation i8
by seodlings which grow on the plant itsclf, and drop off after some time.

" These trees will: give good amount of foliage and loppings. Can be applied
- bo rice felds,  The Beodlings can be planted 10 to 20 feet apart. About 3 to
4 cuttings of leaves may be taken in & year. .
" 9. Thespesia populnea.~Tam : Povarasu.  Tel : Gangarani.
, Mal: Poovarasu.  Kan: Hoovarasu.
A fairly large evergreoa troe which thrives in all soils especially a long
sea ghore. It is propagated by cuttings and can be planted along hedgos.

It grows rapidly and two to three cuttings of green leaves may be taken
in a favourbale scason. The trees may be spaced 12 feet apart. .

"
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. MADRAS AGRICULTURAL DEPARTMENT,

- Bendai (Hibiscus esculentus) =~

I ntroduction{é-Frdm i;he pomt of view of nutritionand bhea’.pnéss

of production, bendai is one of the mest valued of ndian vegetables.:

It is grown in slmost all the districts in the Presidency during one

season or ariother. The chief defect with the crop is that, if: sown -

out of season, it is subject to a number of pests and the yield is very
g;)or.. The crop fares best in loamy soils which have received a good
essing of well-rotten cattle manure. ' .

- fal season i8 the gouth-west monsoon season. -
 Varieties.—There are a number of varieties depending on the

size, duration of the crop, etc. Other than the local variety, the
most important varieties are, the American Long Green, Cooper’s
Long Green, Loong Green Improved and Dwarf Green Prolific,
which include both the hairy and glabrous fypes. e

Preparatory cultivation.—Being a short duration crop, it is neces-
sary that manure must be in a readily available form for the crop to

applied at thé rate of about 15 cartloads per acre enhances the yield
to a good extent. The field must be thrown into ridges with a ridge
-plough with a spacing of about 1} to 2 feet between the ridges before

sowing. A dressing of groundnut cake and ammonium pl}osphate if

applied proves useful for the crop. _
Sowing.—Seeds are sown on the sides of the ridges on one. side
with a spacing ‘of 8 inches to 1 foot between the seeds. The field

is given a thorough irrigation after sowing. The * life * irrigation is _

given about 4 to 5 days later. Gaps have to be filled up as soon as
they are evident. Five pounds of seed are generally sufficient to

- cover an acre.

" After cultivation.—Two weedings, given at intervals of about 25
days after sowing, are sufficient to keep the field clean.. An earthing
up may be given, if necessary with the second weeding. The crop
has to be irrigated as and when necessary. ,

* Harvesting.—Harvesting commences after about two month

after sowing and lasts for abou
stages, as .overmature bendai becomes fibrous and useless for .

~ Yield.—Yield is, as usual, & highly varying factor. It depends
mainly on the season, variety and the attention paid to the crop.
Under favourable conditions an vield of about 4,000 to 5,000 Ib. per

acre may be expected. -

Season.—The season varies in the districts. The most success-

. derive the maximum benefit. Well decomposed catile manure -

t a month. This is prolonged if there
- i8 @ second flush of flowers. Picking must be done at the proper
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Posts.—The mest serions pest is aphids in the carly stagen of the

crop. As their multiplication is very rapid, they do considerable -

damage to"the foliage, if prompt control measures are not adopted.
~ Spraying with Nicotine Sulphate mixed with soft soap solution is
.effective, Tn the latter stages, jassids which harbour on the under
surface of the leaves defoliate the crop heavily. These are controlled
hy dusting with sulphur mised with six parts of ash, -Doring the
flowering time blister beetles dumage the Rowers, Hand picking
of these is the most effective measure of control. '

Cost' of cultivation per acre:—Pairs at Rs, 4, men at As. 14 and
womon at As. 7 per day.

Preparatory cultivation :— P MW, BS. A. P.
Threc ploughings .. 6 6 0 .. 264 0
Forming ridges and channols

and reetifying them . 1 50 .. §6 0

37100
Manuring S
Transporting and applying
10 cartloads of farm yard
manure 1 1 4 ‘e 6 100

- Qost of 10 cartloads of far‘n;z -
yard manure at Rs. 4-0-0

per cartload .. e . 400 0
46 10 0
Seeds and sowing :— *
Bowing seed including filling
up gaps 60 0 7 e 31 0
Cost of 61b. of sced at
Rs. 3 per b, . 80 0
210

e ——

After cultivation :—

Two weedings at 25 women

per weeding .o 0 05 21 14 0

Irrigation :—Bight irrigations on tho whol...

Guiding water at 2 men por

irrigation - .

Eleotricity charges at Rs. 2
per irrigation .

016 ¢ . 4 00

o 16 00

30 o0

e gy e g

P. M W R8. A, P
Harvesting :—
Harvesting oharges .o 0 060 .. 26 40
Rent per acre of garden ' ,
land. On tho basis that 4 . ¢
2 crops are raised in tho
same fiold per yeax .. o 500 0
Thorefore total cost of culti-
* vation per. acre .. 2337 0
Outturn per acre -—
Yield por acre . 4,000 1b.
Value of produce per acre
at Rs. 12 por 100 1b. .. .. 4800 0
Therofore not profit per acre . 2460 0

- r————.

U. Narasinea Rao.
Fruit Specialist, Madras.
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MADRAS AGRICULTURAL DEPARTMENT
Cucumber (Cucumis satious)

Inéroduction.—Cucumber is essentially a hot weather season crop. Tt ig

Wsually cultivated in the beds of tanks that are nearly dried up. In South
nara it is cultivated in wet lands after the second crop of paddy is harvested.
© crop does very well in loamy soils.

Varieties—The two prominent types are the, Coimbatore and the South
Kanara or Malabsr variety. The former is a long type usually greenish or
greenish-yollow in colour and the cucumber has to be cooked before it is fully
mature. This type cannot be preserved for long after harvest. The South
Kanara variety is bigger in size, oblong and with a golden or mottled yellow
colour when it-attains maturity. This variety can be preserved for a number
of months after harvest. :

Preparatory  cultivation.—After the preliminary ploughings, irrigation
channels are fornted about 10 feet apart. Then on both sides cf the channels,
pits, 2’ to 24 square and a foot and a half in depth are dug giviug a spacing about
7} foet betwoen the pits in the same row. About two baskets of well-rotten
cattle manure and & small quantity of ash is then incorporated into the pits.

Sceds and sowing.~—Seeds are sown at the rate of sbout 6 to 8 seeds
per pit on the sldes as well as at the centre and the pits are irrigated. About
2 1b. of sced will be sufficient to cover an acre. After the germination is com-
plete, the scedlings may be thinned, if necessary. .

After cultivation—The pits must be kept free from weeds. Generally
2 to 3 weedings are nccessary to keep down tho weeds. The first weeding
is given about o month after sowing and the sccoud after another 30 to 40
days. The interspaces between the,pits have to be also cultivated to suppress
the grass :ud weeds. The orop has to be irrigated at w?ekly 1nterva.ls‘, as
the crop suffers due to droughty conditions. A top dressing of Ammonium
phosphate and groundnut oil cake meal at the rate of 100 1b. and 400 lb. per
acre has resulted in increase of yields. The top dressing is usually given
about one and half months after sowing.

Harvesting.—Hervesting commences at the end of about 2 to 24 months
and may last for about 1 to 14 months. N

Yield—The yield is dependent on a number of factors. Under faveurable
conditions, the crop may yield upto 5,000 to 6,000 Ib, per acre.

Pests and diseases.—1There is no serious pest on the crop.

Cost of cultivation per acre—DPairs at Rs. 4, men at 14 annas and women

t —
7 amnas per doy PAIRS. MEN. WOMEN. RS. A, P.
Preparatory cultivation.~— ' :
! i 29 4 0
Three ploughings - - . 6 6 .
' Formirll)g ingigation channels and digging 3 64 . 711 0
pits.
3616 O

Manures and manuring.—
-Transporting and applying of farm yard

manure, »
Cost of 10 cart-loads of farm yard manure at 40 0 0

Rs. 4. per cartload.

1 1 4 610 0

I

4610 O



with soft soap |

Teans rbx and ap lymg

10 gzrﬁgfds of famll) yard '

~4 L vasnure 11 4 ..

.» .Cost of 10 cartloads of farm -
.yard manure at Rs. 4-0-0 :

per cartload. .

-,

Sw!s and  Sowng :— *
Sowmg seed including filling
; up gay
. Cost of 61b. of sced at
Bs 3 per 1b. e

[~
>
-3

- After oultivation :—
- Two weedings at 26 women
per weeding .. 0 050

' , 'Imgatum —~Exght irrigations on the whole—
S Gudmgwateram men peor

irrigation - . 018 0
Eleotrioxﬁy charges at Rs. p)
per m-lgatlon : e

trol measures are not

£ the
18 aphlds in the eurly stages o
- do conmderabb
"golution I8~

I harbour on ‘the under
wily,” Thesg are controlled -
parts of ash, - During the
P - Hand plckmg

8§6 0

[

31100

et it (e

+
.

6100

400 0
46 10 0

e omant

21140

14 00
16 00

30 00

AHa«rvestmg o S
Hnrvuﬁmg ohsrgeﬂ Sies

Rent r acre, of garden
hndPGOn the basis that

2eropsaremaedmthe‘

sameﬁeldper w&l

'.l'herefore totsl oost of cnlh- -

- vatzon pet; am

' .Outtum pe? acre i—

Yield por a0
at Be, 1

Therefore net proﬁt per aore

-

Ceww L marn

v.é 0 .. 240

500 0

2337 0 -

4,«)0“’ .’". =
Vdueofgrodm; Pﬁi!'bm -

ST, 4800 O
.. MBO O

T

U. NamaswoaRao.
Frust Specialist, Madras. . -
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Seeds and sowing.—

Sowing . . . ..
Cost of 2 Ib. of seeds at Rs. 3 per Ib.

After-cultivation.— .
Two weedings at 20 women per acre

Irrigations—{Fourieen irrigations)—

Guiding water at two men per acre .. .. 28

Electricity charges at Rs. 2 per irrigation

. Harvesting.—
Harvesting charges .. .
Rent on land {proportionate . ..
Therefore total cost of cultivation per acre
Yield per acre 5,000 1h. .. . ..
Value of produce at one anna per Ib. -
Therefore, net profit per acre

PAIRS. MEN. WOMEN,

40

to
(14

RS, A. P

014 0
6 0 0
___________—'
614 0
P

17 8 0

PSR

17 8 0

et

24 8 ¢

28 0 O

(=]

53

211
50
232

312
80

s 0o = e gy o
oo oo9

U. Narasinga Rao,
Fruit Specialist, Madras.
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MADRAS AGRICULTURAL DEPARTMENT

Economics of Fruit Preservation as a
Cottage Industry

Although the fruit and vegetable preservation industry is a large one
which hag been highly standardized, large quantities of surplus fruits and
vegetables are preserved in numercus homes and small concerns all the
world over. Large commercial concerns which make wuse of costly
machinery and equipment, which are often fully automatic with labour-
saving devices, pack standard and uniform products for use at home and
for the export trade. England, Australia, the U.S.A. and South Africa
have built up a large export trade in preserved fruit and vegetables.
Numerous homes in these countries, however, preserve their own fruits
and vegetables during seasons of plenty. Suitable small-scale equipment
by way of can sealers, jam boiling pans, pressure cookers, etc., have been
specially designed for this purpose. By propaganda and demonstration,
home preservation of fruits has become a safe process in the hands of the
average housewife in those countries. In India, however, s heginning
has yet to be made in this direction. In the meanwhile, small
co~operative concerns and the larger orchards can profitably take up the
preservation of fruits on a cottage industry scale. The production of
highly standardized products in large, well-equipped preservation factories
employing automatic machinery and strict technical control should

be the ultimale aim.

In the Government ¥ruit Products Research Laboratory at Kodur,

u considerable smount of work has already been done on the preservation
of a large number of different kinds of fruits. The methods have b‘een
standardized for the preservation of products like ranned mangoes, pine-
apples, guavas, grape-fruit, etc., frui$ juices' and squashes like lime,
lemon and orange squashes, mango and pineapple squashes, water-
melon squash, passion fruit squash, cashéw-apple syrup, tomato juice,
etc. Different kinds of jams, jellies and marmalades _,hke mango jant,
pineapple jam, jack jam, wood-apple jam, banane jam, plum jam,
guava jelly, orange marmalade, guava cheese, etc., have all Been
Prepared. Qther products like candied kumquat, jack, pineapple, ginger,
orange poel and banana fig, banans flour, orange vil, etc., for which
methods have been worked out are also of considerable interest. It is
thus possible to prepare & Jargo number of useful preserved products fron:
South Indian froits. 1n these days of balanced diet, fruits a{nd‘vegetablea
Wwith their valusblo minerals and vitamins are almost indispensable.
hey are important protective foods. Unfonum‘ately, t_hey are highly
8easonal and much of the crop is wasted or spoilt during periods of
glut. This is a serious Joss to the country. Modern Scxepce has
advanced greatly and it is now possible to preserve fiuits and
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vegetables in all their freshness and rvichness so that they bﬂ“:’: TABLE L
be made available throughout the year. At present preserved fruits 1 - )
and vegetables are considered as luxury foods on account of their high 2 Bquipment for @ small fruit preservation unit.

cost. When the industry is well organized, it will be possible to bring : : . oat.
them within tho reach of the comu%on man. The fruﬁ; and vegetable ; mf‘&'éii. Pastioulars. ggﬁb’:; °
preservation industry is an industry of great national and economi® . e &
importance and its development on a large factory as well as small - 1 Aluminium basins with lids—Capacity 20100 12 250 0
home-scale should be the concern of the State. - 1b. diameter 10"—20".

Capital investment.—Very little equipment is required for the proser- 2 Saucepans 3-6 b, capacity 4 100
vation of fruits on & small scale. Many 6f the items are generally available. . 3 Mugs .. o . 4 g g
in the average bome. Items like can-sealers, thermometers, hydrometers, - 4 Strainers g iz 0
glass jars, eto., can be purchased easily. A list of items of equipment 5 Trays . .. 6 30 0
which are useful for preparing a variety of fruit producfs is given in 8 Galvanised steel buckets ib o 2 % 0
Table I.  One will be surprised to learn that with this equipment as many - 7 Kerosene stoves Wt‘ﬁh g—' d UTers . 4 16 0
88 100—150 caus of fruit, 100—150 bottles of fruit squash and 50—80 1b. - g Sharosal ovens with stan 2 8 0
of jam per day can be turned out without any. great exertion. The cost- 10 g‘?ﬁl&oﬁﬁuep‘ g .. . . 2 30
liest item will be the preparation room and this cannot be avoided, The - 11 sgoons, tabgle . - . .. . P 16 0
room should be fly-proof with wire gauze doors and windows. The walls 12 Spoons: tea . . . e . }
and floor should be smooth and washable. There should be s good drain. 13 Knives, stainless steel .. .. . 6 Ig g
A room 20 feet X 20 feet will be sufficient for the preservation room. 14 China plates of d.fferent sizes : g 2 0
Raw materials and finished products can be conveniently stored in & 15 Glass tumblers . " ' 1 30 0

" geparate room. » 18 Orange squeczer ) 12 25 0

Cost roducti 17 Wooden L.me squeczer 180 0

st of pr uct‘um.-vA Iarge‘ number of preserved products huve been 18 Wooden basket press .. 1 30 0
prepared at .th‘e (xovermnept Fruit Products Resoarch Laboratory using 19 Spring balance .. .. ce e 1 5 0
equipment similar to that listed. The cost of production has been worked 20 Goldsmith’s scales for weighing preservatives, 1
out. The overhead and supervision charges are, however, tentative. A ' with weights. g 20
sum of Rs. 10-12 per.day towards these will be ample for a small concern. 21 Glass funncl 4"—6" diameter .. i 20 0
The cost of sugar at nine annas per pound is rather high. 'The cost of glass 22 Thermometer 0-240° F. 5 10-20. 20-30. 1 100 0
vontainers, corks und cans is also high on zocount of the abnormal times- 23 Brix hydrometer with jar (0-10,10-20, 0-30, set
There is ample scope for reducing these considerably in uormal times. The 30-60 and 60-90). . 2 6 0
. tentative cost of production of a few typical products is givon in the follow-. 24 Rubber gloves .. e s o irs
ing paragraphs. Actual working data is also given. The costs are o ' pal 4 0
the high side and will be much less when production i: regular and to ¢!5 Boaakers 100—250 co. g 2 0
capacity. - ;36 Perforated skimmer .. = .. 1 160 0
The working capital for raw materials, contaiuers, olo., inay be taken’ ff7 Can sealer. .mxletx;;tomtlc o 1 150 0
on the average at about one rupes per can or bottlo. ) : f»g g m-.poel:nainv::lg " ' 8 13 g
Lstablishment.-~The persons in charge of the work should have’ 0 P?r:;?gple eye extractors ' 1 10
undergone training in fruit canning and preservation at tlie Government : <31 Can opener . 2 10
Fruit Products Research Laboratroy. He should have a skilled labourers  £32 Bottle opener .. .- 12 50 0
to assist him in the day-to-day work :]:Z Stone jars. 2%’%0 lblhlon copaeity 12 150 g
i ¢34 Glass carboys 5-6 ga : 12
@. 8. Swpanra, 215 Cream squeZzee UL f 4 0
Biochemdst, i &8 Pestlo and mortar, porcelain .. 12 20
‘ Koduy, s 37 Bottle cleaning brushes 1 90 0
- ' Cudlapn district, ; '8 Crown corking machine ' 1 100 0
Medrae. ] 19 Home dryer . ' . 3 100 0
i 40 Work tables .. X v °
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1. CanxeED PropuoTS.
(1) Canned Mangoes (i) Neclum (in 40 deg. Brix syrup)—

1. Neelum mangoes, 75 at Rs. 5 per 100
2. Sugar 3 Ib. 7 0z. at 9 annas per Ib. ..
3 Charcoal § basket at Re. 1 per basket
4 Labour § man-day at Re. 1 per day, ..

Cost of 11 A 2} cans prepared . .

Hence cost of contents per A 21 can .
Add—

{1) cost of can .. ..

(2) overhead ocharges

Hence cost of A 24 can of Neelum mangoes . .
Present sale price ..

2) Bangalc;m (in 40 deg. Brix syrup)—
1 Bangalora mangoes, 22 1b. at 0-0-9 per 1), ..
2 Sugar 21b. 10 oz. at 9 annas per 1b, . .
3 Charcoal ¢ basket at Re. 1 per bagket
4 Labour § man-day . .. - .

Cost of 10 A 24 cans prepared . .
Hence, cost of contents of ono A 24 can

(1) Cost of can ..
(2) Overhead charges

Hence, cost of one A 2} can of Bangalora, mangoes

~(3) Canned guavas (in 45 deg. Brix syTup)—
1 Guavas 13 1b. 13 oz., at onc anna per 1b.
2 Sugar 31b. 8 oz. at 9 annas per b, .
3 Charcoal 1 basket at Re. 1 per baskot
4 Labour 1 man-day .. .. .

Cost of 17 A-1 small cans

Hence cost of contents of one A-1 can
Add—

(1) Cost of can )

(2) Overhead charges

* Hence cost of one A-1 can of guavas . .

Nore.—A-1 can is only about half the size of A 2 can.
(4) Canned Grape fruit (in 60 deg. Brix syrup) —

1 Grapefruits 4 (4 1b.) at 8 pies per 1b.
2 Sugar 1 1b. at 9 annas per 1b. .. . . -
3 Caustic soda for lye peeling § oz. at 5 annas an omce

RS, A. P
312 0
114 8
012 0
012 0
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I. CaxNED ProDUOTS—CORL.

(4) Canneq (irape fruit ('n 60 dog. Brix syrup)—cont..

»~

4 Charcoal } hasket at Re. 1 per basket
9 Labour } man-day . i

Total cost of contents of 2-A 24 cans ..

N

Hence cost of contents of one A 24 can
Add—

(1) Cost of can .
(2) Overhead charges

-

Hence cost of one A 23 can of arope fruit

Nore.-—The cost of production of
Pummelo, etc , will bo about the sume,

II. JuicEs, SQUASHL: AND . GRDIALS.

(1) Mango squash (46 deg. Brix)—
1 Country juicy mangoes 200 at Rs. 3 per 100
2 Lime juice 73 Ib. (250 Lmes) at Re. 1 per 100 ..
3 Sugar 28 1b. 7 oz. 2t 9 annas per 1b.

i ta blsulph.i(;e, 20 gms at 0-3-6

4 Prescrvative, potassinm me
)T OZ. .
- 5 Charcoal 2 baskets at Re. 1 per

hasket
6 Labour 1 man-day .. -

Total cost of 35 bottles of squash, 24 oz. each

Henco cost of contents per bottle
Add—

(1) Cost of bottle

(2) Cost of Crown cork

(3) Overhead charges

Henco. cost of one 24 oz. bottle of mango squaesh

(2) Chinee orange squash (60 deg. Brix)—
1 Kodur Chigneeqomnges, 433 at Rs. 15 per 100
2 Limes 2,000 at Re. 1 pqer 100 eelb .
3 Suger 267 Ib. 7 oz. at 9 2NNAS T . -
4 Proservative, K.M.S., 5 oz., at Re. 0—12{3—136 per oz.
5 Charcoul, 10 baskets at Re. 1 per baske
€ LalLour 5 man-days .~ -« ..

Total cost of contents of 230 bottles ;< 24 oz.

Hence, cost of contents of one bottle ..

Add—
(1) Cost of bottle
(2) Cost of cork o

2

cox
LS

f—
-1
=2 < QQ»Q

(=¥ o)
N
oo

¢ nied chince or nge. lose-jacket orange,

6 0 0
2 8 0
16 0 0
0 2 6
2 00
1 00
2710 6
012 8
0 6 0
0O 0 3
020
1 411
65 0 0
20 0 0
150 7 0
11 6
10 0 0O
53 0 0
251 8 6
11 6
0 6 0
0 ¢ 3
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II. JUICES, SQUASHES AND CORDIALS --cunf.

(2) Clinee orange squash (60 deg. Brix)—cont, IT. Jurces, SQUASHES AND CORDIALS—ront.

RS. A. P .
8) L squash (45 deg. Brix.)—cont.
(3) Overhead charges - - - - - 0 2 0 (8) Lewon squash (43 deg. Brix.)—cont s A b
Hence, cost of 1 % 24 oz. bottles of orange squash . 1 ' 9 9 i[{cl'zlwe cost of contents of one bottle .. .. .. . 09 7
T ’ Yosk and cork . . .. .. 0 6
Noti.—~The cost of fruit is nearly twice the normal price, ' gg g?,cﬁ{fg(}f{)ﬁleffs corl ' .. . .; t)) (i
(3) Loose-jacket orange squash (60 deg. Brix)— - —
1 Loose-jacket oranges (Coorg or Santra) 110 at Rs. 8 per 100. 812 0 Hence cost of | X 24 oz, bottle of lemon squash .. .. 11 10
2 Limes, 200 at Re. 1 per 100 .. . 2 0 0 T
3 Sugar, 26 1b. 11 oz. at Re. 0-9-0 per Ib. . . .. 15 0 0 (6) Pineupple squash (50 deg. Brix)—
4 Preservative, K.M.S., } oz. Re. 0-3-6 per oz. ce 01 9 L Pincapples, 12 at Re. 0-8-0 eacl .. . : 3 )
5 Charcoal, 1} baskets at Re. 1 per basket .. .. . 1 8 ¢ 2 L'?S(ZI,)P 50(8)"% E:e lepel 100 Pb‘O.l . ‘e (l) g f)
6 Labour, 1 man-day . = .- - L oo 3 Sugar, 16 1b. 5 0z. at Re. 0-9-0 per . .. . .. 9 3 0
. 14 Proser vramvc KAMS,, 10 grms. at Re. 0-3-8 per oz. . 0 1 3
Total cost of 25 > 21 oz. squash . . .. .. 28 5 9 5 Charcoal, 1 basket at Re. 1 per basket . o .. L 0o
Hience cost of contents of one bottle .. Ny - N --] ) -E 6 Labour l manday .. .. . .. . .. I 0 0
Add— Total cost of contents of 20 x 24 oz. hottles of squash .. 1812 3
(1) Costof bottle .. .. .. 06 0 T
(2) Cost of cork o .. .. .. . . 00 3 Heunce cost of contents of one bottle .. .. el 015 0
(3) Overhead charges . .. . . . 020 Add—
‘ _ o (1) Cost of bottle and cork . . .. .. .. 0 6 3
Hence cost of 1 3¢ 24 oz. bottle of squash . . .. .. 110 5 (i1) Overhead charges . .. R ) 02 0
(4) Lime squash (50 deg. Brix)— T Hence cost of 1 ;¢ 24 oz. bottle of pineapple squash . I 7 3
i Limes, 1,000 at Re. 1 per 100 ., = : o
2 Sugar, 49 1b. 6 oz. at Re. 0-9-0 per b, f]2(7) lg 2 (7) Water-melon squash (55 deg. Brix)—
3 P ‘eSerV. atlve K.MS., 1oz at Re. 0-3-6 per oz . . 0 3 6 I Water-melons 6 .. .. .. .. .. .. 280
4 ., rcoa!, 2 baskets a,t Re. 1 per basket; . .. .. 2 0 0 2 Limes, 250 ot Re. 1 per 100 . .. .. .. 280
5L our? man-days .. . .. . 2 0 0 3 Sugar, 27 Ib. 3 oz. at Re. 0-9-0 per . - .. .. 15 4 8
e 4 Preservative, sodium benzonate 234 gr. at Re. 0-14-6
Total eo. of 56 X 24 oz. bottles of squash per 02. ., o o e i 012 2
4 h " . 41 15 10 5 Charcoal , 1 basket 1 oo
Hence c:st of contents of one bottle . . . .. 012 0 6 Labour, 1 mon- day oo
Add— T - e
(1) Cust of bottle and cork .. - - 0 6 3 Total cost of contents of 27 3¢ 24 oz. bottles . - 23 010
2t Over-h N . )
( ver-head charges e 020 Henoe cost of contents per bottle . . . .. 013 8
Hern ce cost of 1 X 24 oz, DL st L - - Add— »
¢ cost of 1 X 24 oz. bottle of L. sq.rvl .. .. 1 4 3 (i) Cost of bottle and cork .. . . .. .. 0 6 3
. . . . 9 2 0

- . T i1} Overhead charges
No &.—The cost of production is high due to the high nost of sugar, : (i) 5

(5) Lemon squash (45 deg. Brix)— Henee vost of 1 X 24 oz, bottle of water-melon squash .. 1 511

1 Lemons, 38 at Re. 1-0-8 per 100 . 0 6 4

2 Sugar, 131b. 11 oz. at Re. 0-9-0 per Ib. .. 711 0 (8) Passion fruit squash (55 deg. Brix)—
3 Preservative, K.M.S., 9 grems at Re. 0-3-6 per 0z.. 01 2 1 Passionfruit 14 1b. at Re. 0—4-0 per lb. plus freight. . 410 0
4 Charcoal, one basket at Re. 1 pu basket L ) 1 00 2 Sugar, 6 1b. 5 oz. at Re. 0-9-0 per lb. . . o 3900
5 Labour 1 man- -day .. 100 . 8 Preservative, K.M.S., 3-4 grams at 1-5 pies per gm... . 005
— e 4 Charcoal, } basgket at Re. 1 per basket . . 0 ¢ 0
Total cost of 17 X 24 oz. bottles of squash ,, e .. 10 2 6 6 Labour, } man-day e o o . . N 0 40
Moty novt of contonts of 8 X 24 nz battlee 811 %

3
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1I. JulcEs SQUASHES AND CORDIALS—coR!L.

Hence cost of contents of one bottle ..
Add~—

(i) Cost of bottle and cork

(it} Overhead charges

Notre.—The cost of fruit and sugsr is very high.

(9) Cashew apple syrup (60 deg. Brix)—
1 Cashew apple, 750 ot Re. 0-0-3 per 10 fruits
2 Limes, 215 at Re. 1 per 100 .. .
3 Sugar, 27 1b. 10 oz. at Re. 0-9-0 per ib. .
4 Preservetive, K.M.S. 23-5 grams at Re. 0-3-6 per 0z.
5 Charcoal, 1 basket
6 Lebour, 1 man-day

Total cost of contents of 24 X 24 oz. bottles

Hence cost of contents per bottle
Add—

(i) Cost of bottle ahd cork

(ii) Overhead charges

Hence cost of 1 ™ 24 oz. bottle of cashew apple syrup

(10) Frvi cocklail—
1 Chinee orange squash, 4 X 24 oz. bottles at Rs. 1-8-9 cach.
2 'Pmeappl_e squash, 4 X 24 oz. bottle at Rs. 1-7-3 exch
3 Tomato juice, 2 X 24 oz. bottles at Re. 1~1-1 cach

Total cost of 10 % 24 oz. bottles of fruit cocktail

Hence cost of 1 < 24 oz. bottle .. .
(A1) Tomato juice—

1 Tomatoes, 24 Ib. at Re. 0-8-0 per 31b.
2 Common salt, 24 0z. ..

3 Charcoal, one basgket

4 Labour, 4 man-day

Total cost of contents of 10 X 24 oz. bottle . .
Hence cost of contents per bottle .. o .
A . ]
(i) Cost of bottle and cork .. Do o o
(ii) Overhead charges . e o e .
Hence cost of one 24 oz. bottle of tomato juice .,

Nore.—The cost of tomatoes is very high,

RS. A. P.
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TII. Jams, JELLIES AND MARMALADES.

(1) Mango jam (Bangalora)—
1 Mangoes, Bangalora, 74 fruits wemhmg 7‘3% 1b. at Re. 0-0-9

perlb. ..
2 Su;m,r 351 1b. at R(‘ 0~ 9-0 1b.

3 Tartaric acid, 6-2/3 oz. at Re. 0-3-6 p.er 0z. )

4 Charcoal, 2 baskets at Re. 1 per hasket
5 Labour 2 man-days .

Cost of 38 > A 2} cans of jam (854 Ib.)
Hence cost of one 1b.

Cost of contents of one A 24 can jam ...

Add—-

(i) Cost of can .
(ii) Overhead oh'u'ges

Hence cost of 1 A 2} can mango jam

(2) Mango jam (Neelum)—

1 Mangoes, Neelum 133 at Rs. 5 per 100
2 Sugar, 16 1b. 8 oz. 2t Re. 0-9-0 per lb.

3 Tartaric acid, 87-4 grams at Re. 0-3-6 per oz.

4 Charcoal, 13 baskets at Re. 1 pe1 basket
5 Labour, 1 man-day

Cost of 41-7/16 Ib. of jam (I8 cans A 21 size)
Hence, cost of one 1b. jam

Cost of contents of one A 24 can *

Add—

(i) Cost of can
(ii) Overhead charges

Hence cost of gpe A 24 can mango jam

(3) Plum jam—

1 Pums—Sour, 14 1b. at Re. 0-5-0 pe; 1b.

Freight from Coonoor .
2 Sugar, 10 Ib. at Re. 0-9-0 per Ib. ..
3 Charcoal, § basket at Re. 1 per basket

4 Labour, § man-day
Total cost of 194 1b. jam

Hence cost of 1 1b. jam

Cost of jem in an A 2} can (2§ 1b.) .. .

RS. A. P.
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TII. Jams, JELLIES AND MARMALADES—cON!.

Add—
(i) Cost of can ..
(ii) Overhead charges

Henco cost of an A 24 can of plum jam

(4) Pineapple jam—
1 Pineapples, 4 at Re. 0-8-0 each .
2 Sugar, 3 Ib. 11 oz. at Re. 0-9-0 per Ib.
3 Limes, 5 at 2 pies each .
4 Charcoal, } basket at Re. 1 per basket
3 Labour } man-day at Re. 1 per day

Total cost of 53 1b. jam
Cost of 1 1b. jam

Cost of 23 Ib. jam (1 A 24 can)

Add—
(i) Cost of can .
(i) Overhead charges

Hence cost of an A 23} can of pineapple jam

Noiz.—The cost is very high on account of the high cost of fruit.

() Jack jam— ¢
1 Jack fruit, 2 at Rs. 1-8-0 each. .
2 Sugar, 9 Ib. at Re. 0-9-0 per b, .
3 Tartaric acid, 48 grams at Re. 0-3-6 per 0.
4 Charcoal, 1 basket , . .
6 Labour, lmanda.y . . . . ..

Total cost of 17 1b. jam - . .. .
Hence cost of 1 1b. jam . . .. - .

Cost of 24 1b. jam (A 2} can) .

Add—
(i) Cost of can . . . . ..
(i) Overhead charges . . .. .
Hence cost of an A 24 can of jak jam .. .. .
(6) Banana jam—
1 Bananas, 61 at Rs. 2-2-0 per 100 . .
2 Sugar, 71 Ib. Re. 0~9-0 per b, ..

3 Tartaric acid, 38 grams at Re. 0-3-6 per oz... . o

.

RS8. A. P,
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TIL. JaMs, JRLLIES AND MARMALADES—conl.

(6) Banana jam-—cont.

4 Charcoal, § basket at Re. 1 pet baslut
6 Labour ;» man-day . .

Cost of 5 X A 24 cans (133 1b. jam)
Cost of 1 1h. of jam
Cost of jam-in an A 2% can
Add—
(i) Cost of can - .
{ii) 0verhead ch&rgos
Hence cost of an A 2} can of banana jam
(7) Custard applé jam-—

1 Custard apples, 5¢ at Rs. & per 100
2 Sugax, 3 1b. 3 oz. at Re. 6-0-0 per 1b.

3 Tartaric acid, 17 grams at Re. 0-3-8 per oz.

4 Charcoal, ¢ basket ot Re. 1 per basket
5 Labour, %man-day at Re. 1 perday ..

Cost of 51b. 5 0z. jam ..

Hence cost of 1 1b. jam

Jost of 24 1b. jam (1 X 24 can)
Add—

(i) Cost of can

(ii) Overhead charges

Hence cost of an A 24 can of custard apple jam
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Nore.—The cost is high since the yield of jam is low due to losses in handling

small experimental lots.

(8) Woodapple jam—
1 Woodapples, 9 at Re. 0-0-6 each
2 Sugar, 1 Ib. 8 oz. at Re. 0-9-0 per Ib.
3 Tartaric amd 6-4 grams at Re. 0-3-6 per oz.
4 Charcoal, } basket at Re. 1 per basket
5 Labour, $ man-day at Re. 1 per day .

Cost 3.2 1b. jam
Hence cost of 1 1b. jam
Cost of 2} 1b. jam (1 X A 2} can)
Add—
(i) Cost of can .. . e
(ii) Overhead charges .

Hence cost of an A 2} ean of woodapple jam

0 4 6
013 6
0 010
0 20
0 2 0
1 610
. 0 7 2
1135
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020
I 75
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IIl. Jaus, JELLIBS AND MARMALADES —CORd.

(9) Guava jelly— '
1 Guavas, 36 1b. 14 oz. at Re. 0-1-0 per 1b.
9 Bugar, 32 1b. 6 oz. at Re. 0~9-0 per Ib.
3 Tartaric acid, 6 oz. at Re. 0-3-8 per oz.
4 Charcoal, 2} baskets at Re. 1 per basket
& Labour, 24 man-days at Re. 1 per day

Cost of 462 b, of jelly ..

[y

Hence cost of 1 1b. jelly

Cost of 2 1b. jelly (1 X A 2} can)
- Add— ‘
(i) Cost of can .
(ii) Overhead charges

Hence cost of an A 2} can of guava jelly

(10) Orange marmalade—

1 Marmalade oranges, 116 at Re. 1 per 100
2 Sugar, 13 1b. 7 oz. at Re. 0-9-0 per Ib.

8 Charcoal, 1} baskets at Re. 1 per basket
4 Labour, 1 man-day o ' ‘e

Cost of 17} 1b. (7 A 23 cans) of marmalade ..
Hence cost of 1 1b. of marmalade

Cost of 1 X A 2} can marmalade .. .. co .

Add— »
(i) Cost of can -
" {ii) Overhead charg,

Hence cost of an A 2} can of orange marmsalade

TV. Drizp PronUOTS.

(1) Banana figs—
1 Bananas (Pacha Arati, local variety) 200 at Rs. 2 per 100,
2 Sulphur, § oz. at Re. 0-2-0 peroz. .. . v .
3 Charcoa), 2 baskets at Re. 1 per basket
4 Labour, } man-day at Re. 1 perday ..

Cost of 6} 1b. of figs «

. Henoe cost of 1 1b. of banana figs, loose

(2) Banana flour— .

1 Bananas (Bonthe Arati variety) 75 at Rs. 1-8-0 per 100 ..

9 Charooal, 1 basket at Re. 1 per basket . .
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1V. Driep PrODUOTS—CONL.

3 Labour, } wan-day at Re. 1 perday ..
Cost of 2} 1b. flour

Hence cost of 1 1b. of banana flour, loose

V. Caxprep PRODUCTS.

(1) Ginger candy—
1 Ginger, 7 Ib. at Re, 0~7-0 per Ib.
2 Sugar, 4 1b. at Re. 0-0-0 per 1b. .
3 Charcoal,  basket at Re. 1 per basket
4 Labour, § man-day . Ve .

Cost of 3 1b. candy
Hence cost of 8 1b. ginger candy, loose

(2) Citrus peel candy—
1 Sugar, 4 1b. st Re. 0~9-0 per 1b, . .
9 Common salt, 1 ib. 13 oz. at Re. 0-0-8 per 1h.
3 Charcoal, § basket at Re. 1 per baslcet
4 Labour, } man-day .. e ..

. Cost of 3 1b. eandy

Hence vost of 1 1b. citrus peel candy, loose ..

(3) Jack candy—
1 Jack fruit ono at Re. 0-12-0 ..
2 Sugar, 31b. at Re. 0-9-0 per 1b. .
3 Charcoal, } basket at Re. 1 per basket
4 Labour, } man-day at RRe. 1 per day ..

Cost of 2 1b. candy
Heuce cost of 1 b, of jak candy, lovse

Notg.—1he syrup can be bettled as ¢ Jak syrupe’s

(4) Kumquab coandy--
1 Kumquats, 309 ab Re. 0-2-0 per 100 ..
2 Bugar, 8 Ib. ab Re. 0-9-0 per Ib. o
4 Chareoal, 13 baskets at Re. 1 per baskel
4 Labour, 1 man-day ) .. .

Cost of 7 1b. candy

Hence cost of 11b. kumquat candy, loose

il o] Cowew
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Nors.~The csndying provessss aro spread over 8—-10 days, but they can be carried

ot by persone engaged for preparation of other producis,
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. VL Prokuss ASU Cnuiseys. GREEN MANURING OF PADDY
ns. A P

1) Sweet mango chutney— . | . o B
¢ )1 ‘Mangoes—Bangalora, 30 fruits (254 1b.) at Rs. 7-8-0 per 100, é . i 3
2 Sugar, 14 1b. at Re. 0-9-0 per lb. .. . .-

3 Common salt, 14} oz. at Re. 0-0-9 perIb. .. o o “) l(; g The principal food-crop of the Province is papddy and though
3 ‘{Tisnig;:i: g??ﬁ’:é‘%fﬁ?i%‘?%:rlb. e i i8 i cultivated in all the distrits, the food-suply falls short
8 Charcoal, 1} baskets at Re. 1 per basket .. - = t 0 0 of our requirements. This is because the average vield is low, being

" 7 Labour 1 man-day . . . . .. . “"L{’_ | about 1,600 Ib. per acre as against 6,000 to 7,000 Ib. obtained in

Cost of 24§ b. chutney .. .. .. .. .. .. 16 13”‘{ " .J%pan, Spain and Ttaly. Tt is not difficult fo improve the vield of

; hutney, loose w;; 1 P?fddy. For instance in some of the Government Agricalturyl
Hence cost of 1 1h. sweet mango chutney, loose .. .. o Research Stations ~hore e veld s 'fm,meﬂy petined
Noxs-—The chutney may ho packod in 11, glass jurs with bokolite eaps. [tiB & 2,000 Ih., the vield is now 3,000 to 4,000 Ib. per acre,

very good produrt. ,

* Spices, cte., used—- » 2 Foo.d can be produced only from the so0il and no amount of
Cloves. 8 tolas 0 4 0 talking will help us to produce more food. If food supply is to be
Uimwﬁwn, b tolas .. v 4 8 improved quickly, the soil has to be tackled by manuring. The
C&!‘damf)ml. 3 tolee- 3 i 0 Question of manure-supply is therefore indissolubly bound up with
}‘fﬁffgeﬁtﬁ‘{’f,ms v 40 the well-being and even the bare existente of onur peaple
Cumin, 6 tolas .. 0 20 . X
Red chillies, 12 tolas 020 | o
Onions, 1} Ib. b ‘f g 3. The manures commonly applied fo paddy fields are farm-yard
(inger, 6 tolus .*__(i__:___, manure, green leaves, oileakes, bone-meal, fertilizers like sulphate

Total .. 111 ¢ ‘

or phogphate of ammonia, super phosphate, efc. But the supply of
these is at present limited. The only fype of manure which can be
, Increased considerably and that too in a short period is green
leaves. Txperiments in the Agricultural Research Stations and
on ryots’ fields in all disfricfs have proved the universal efficacy
of gieen leaves n ‘miproving the yled of padlv. The
increase in the yields varies from 25 to 45 per cent. A maximum
respohise of 50 per cent was noticed with an application of 6.000 0
8,000 1b. of leaves in the case of the Circars districts and Waest
Coast soils and 9 o 17 per cent in the Cauvery delta and Coimbatore
districf. The average dose is about 4,000 Ib. or 8 cart-loads of
green leaves per acre. I will be seen that every 40 Ib. of green
leaves will secure an increase of ane Madras measure of paddy.
The more leaves we apply as manure, the mare food we prodace.
The solution sounds so simple: yeb the fond shortace hax hioen
chronis,

|
|

MADRAS: PRINTED BY TH® SUPERINTENDENT, GOVERNMENT THESS,
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4. Thera ar VS Wl
hers are two wavs of growing green leaves for use a8
manures for paddy ficlds :

. '(.a) The first is to raise a green manure crop like Pillipesara,
Kohnp (Vempali), Daincha, Sunhemp, Seshan‘a specicsa, etc., 0B
the paddy field affer the harvest of paddy and plongh it in befcre
transplantation.

. Pillipesara thrives well on stiff soils; Kolinji on light soils;
Ebunhel.np on medium soils; Daincha and Sesbania speciosa on all
types of soils. Daincha is also particularly suited to alkaline lands.
The seeds of green manure plants are gcn.nmﬂv sown hefore harvest
of paddy when there is some moisture in thé field and the green
manure crops thrive on the snmmer showers where there is DO
scope for irrigation.

. Of the green manure plants, Kolinji has the greaf advantage
of being self-sown after it is once introdnced in vn.ny area, 1.8,
'when once the crop is established in a paddy field, the Kolinji geeds
that scatter from the plant, germinate after the paddy is harvested
and therefore there is no need to sow the seeds again in fature years:
Kolfnji can be grown on waste lands and the seeds ferth(‘I'.f?d by
village children in their spare moments. Tt pays tohc()ﬂf‘(‘f 'th.e
seeds as the price will be raised from Rs. 12 to Rs.‘lS—R——O fo;"'L bag
of 160 1Ib. from 1st December 1947. S

Pillipesara and Sunhemp are also greatly valued as cattle
fodder. Sesbania <peciosa will produce a lakh of 1h. of leaves
per acre. Tt decomposes easily in the paddy field, ar the stem i8
pithy and its chief merif lies in the fact that it can thrive under
the swampy conditions of the paddy field. When planted along
the edges of a paddy field in July at the time of transplantation of
paddy each plant produces about quarter of a pound of seeds
by ]?ecember and a few dozen planfs will produco the seeds
'reqmred for sowing an acre by December. The rvot will not
therefore be put to the expense of purchasine the seeds overy year.

T}.lev .seeds of green manure »lants are not now availablein plenty
and this will he the case nntil the wet land rvot learns to producé
on Pis holdings his requirements of seeds even by setting apart 9
p'art of his land for this purpose. In order to enconrage th; produc-
tion of green manure seeds. the Madras Governnwn‘fhhn've recentlv
offered a snhsidy of Rs. 6-8-0 an avery 160 1b. of cendy [)Tﬂdllﬂe‘i'

]
o

(1) The second method is to raise quick growing shrubs on
the bunds of fields. This will suit all areas and in particular all
places where there will not be sufficient  interval between the

harvest of one crop and the transplanfation of another fo raise
a oreen manure crop on the field. A quick growing shrub like
Glyricidea (Eruthazhai in Tamil and Rotta Asklm in Telugu),
Adathoda (Addasaram in Telugu), Calotropis (Erukkan mn Tamil
and Jilledu in Telugu), Leucaena. Jatropha (Kottamanakku in
Tamil and Nepalem in Telngu), Malaipoovarisu (Konda Ganna
Ravi in Telugu) may be raised in backyards of houses, village-sites,
vacant places, sides of roads, along fank and channel bunds. The
leaves of most of these are not browsed by cattle and even goats
dislike them. The shrubs stand frequent loppine and no trouble
is involved in maintaining them except the initial efforé in
planting a branch or a stump. Various kind of trees also
cive abundant supply of leaves, like Pungam (Kamiga). Odiyam
(Gumpena), Vadanarayana, etc. But for quick results, the quick

erowing shrubs may be preferred.

Qlyrictdea Leucaena, etc., are particularly to be recom-
mended as these can be raised from small cuitings and are very
quick growing and the roots harbour cerfain fypes of bacteria which
absorb atmospheric nitrogen for the benefit of the host plant.
Qlyricidea and Leucaena are therefore the poor man’s fertiliser
factories which go on yielding a more or less balanced manure in the
shape of green leaves, in spite of repeated loppings. Fach Glyri-
¢idea plant will give 40 1b of leaves in the first vear and up to 300 Ib.
g year after the third year. If Glyricidea is raised on the paddy
field bunds the ryot will have his manure on the spot ready for use
when he gets water for irrigation. If necessary he may even
slightly enlarge narrow bunds in places where the stump is planted.
Even if 100 plants are planted on the bunds of an acre by enlarging
9.inch bunds to 2 feet, the extra area encroached on the field wil
be less than 1/300th of an acre. It is not necessory to plant Glyricidea
on all the bunds, as some will be required for use as paths and for
other purposes. Leucaena is a thin medinm sized tree which has
the great merit of possessing 2 hard wood which ean be used for
wmaking agricultural implements, for fuel and for house construe-

fion. Tn the irrigafed areas Leweaeng will ~olva the rrofs’ fuel



problem and help him to couserve the catile dung for manuring the
fields. These two shrubs ean be yuiwed on padidy field bunde withont
detriment to the crop.

5. It should be realized that unless more leaves are grown more
mantre cannot be produced and more food will not he forthcoming.
The initial offact i I, -

he initial effort i3 not difficult and the gain is enormons.

6. With abundant supply of organic manures to the fields, wo
can also apply fertilisers without risk to the land. Then only we
can hope to get the phenomenal yields obtained in Japan, épmn
and Ttaly. Madras should not lag behind these countries and
IT NEED NOT, provided a Trovince-wide campaign is successully
conducted to plant more shrubs and trees. Trees and shrubs m;\
be planted throughout the vear under snjtable conditions and it is
never too late o start planting them. Remember thut il every
ryot plants even one useful plant 1 day and wiilives the feaves fore

manuring paddy fields, there will be no food scareily uext vear or
thereafter. ‘

M. 8. SIVARAMAN,

'4th December 1947, Director of Yarieullure,

.colour of the jmce. In

MADRAS AGRICULTURAL DEPARTMENT.

Fruit Juices, Squashes and Cordials

I recent years, great advances have been made in the preser-
Vation of fruts aud vegelables wn ditferent parts of the worid. 'The
newer knowledge of numition regarding the value of [ruits and
vegetahlos as protective fouds in tbe diet of the nauca has given a
great fithp to the rapid doveiopwent of the preservation induasiry.

-4 S . .
Theve are several scientitic methods of preserving [ruts such as

canning, deliydration, prepavation of jamns, jelhies, ete.  Of tiese
Sotue are technically difficult, whule others are quite ziple and can
be dope even at home. For instapce, preservation of frust jutces m
the form of squashes, syrups, cordials, otc., 15 a relatively simple
process and can he fsarnt easily. In the Madrus Province there are
Numerous kinds of fraits such as mangoes, orapges, limes, pine-
apples. melons, ete., and many of these are well swifed for preser-
vation in the form of juices or squashes.

General wmethod. ~The method of preparation and preservation oi
feait juices is eowmon to many of the fruits. The well ripened frut
is washed well, cut or sliced, and the juive cxpressed by means of 8
press. The acidity of the juice i adjusted by adding water in the
case of highly acid pices like lie juice, lemun juice, ete., and by
adding lime juice or citric acid n the case of ~weet juices hke manyo
jnice, pineapple juics, metun twice, ete. 1o the case of {ruste with

hard pulp, a small quantity of water is added to the shces of fruit

and the mixture heated for a few minutes to soften the pulp and
the softened pulp is pressed in cloth in a hasket press. To the frut
inies calculated amonnt of sugar is added in the form of crystuls or
about 70 per cent syrup. The fruit squash thns got is preserved by
means of a chemical presevvative. The two well known preser-
vatives are potassinm metabisulphite aud sodinm benzoate, They
are harmless when wsed in the proper inanner. Potassiut meta-
Lisulphite is wse: generally except it thy case of eoloured jnice:
like pomegranate juice, water melon juice, ete., since it bleachee the
the case of coloured juices, sodinm henzeate
is used or they are pasteurised by heating for 30 minutes yn water at

"173°-180°F. When pasteurised, the product aequires & stightly

cooked taste, but this is not a Serious objection. Potassinm 1neta-
bisulphite is preferred to sodium benzoate as the latter has a zlight
burning effset nn the threat. Purther. the metahisaiphite helps to
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111. Orange squash.-—Forty-five degrees Brix and L8 per cent
acidity—Medimn sugar content-—

The juice from Chinee or Sathukudi oranges is exteacted by
cutting the fruit in half and reating out the juice against a revolving
hurred cone.  In the ecase of loose Jueket oranges ke Coorg oranges,
the {ruit is ficst peeled and the juice pressed from the segments hy
placing them m cloth and applving pressure, preferably in s bhazkel
press.,

Orange juice ... o1 part by weight
Water ... o8 '

Sugar ... o1 O

Citric acid ~ ®. U VALY

I MLS. at 0-06 per cent.

IV, Orange  squash.—Sixty  degrees Bix-—Iigh sugar ol
tent—-

Orange juice ..., 2 parts by weight.
Lime juice L part by weight.
Sugar .. [ parts by weight.

<KUMLS. at 0-06 per cent.

NOTI'J_.~-—<Excullent quality orango squasli can be proparod {row
Vadlapudi and Batavian orangos also.

V. Mengo squash.—Sixty degrecs Brix—IHigh sugar content—

. .. . o7 EPETR DR P

Juicy varteties of mangoes Iike the © Rasas ' are suitable fo
preparing wango squash, Vhe juice is squeezed by pressing the pulp
i onushin-cloth,  Tu the case of harder varieties, the pulp chould
he softened by Tieating with L its weighl of wader for & few punutes
ad then pressed o vubboed threngh a fee eve of ladr brissn or

Kiehili,

woite] mekal to ranmove coarser particlos

Mango juice , , Syt byowendd,
Tame juice . o S et by weighl
Sugar ... . fparts by werght.

K.MLS. at 0.06 per cent.
Mango squash.—Torty-five' degrees Brix -Medium sugar con-
tent—

Mango juice ... 1‘])&1'{‘ by weight.
Water ... o1 "
Sagar ... - U | s

K.M.S. ul 0.06 per cent.
Citric acid at § 1b. per 100 1b. squush.

o

Vi Punonclo squash. —Fortv-five degrees Brix---Medium sugar
conbent-—
Puyunelo juice is obtained by crushing the peeled segents
awnd squeézing in cloth.

Pupnnelo Juice ... 3 parts by weight.
Iiime jwce ... ... 1 part by weight.
Water ... .. 2 parts by weight.
Sugar ... . : o4 '

K.M.S. at 0-06 per cent.

VIL. Water melon squash.—Fifty-five degrees Brix—
"The 1elon is cut, the pulp scooped out and the juice pressed
in a cloth bag.

Water melon juice 3 parts by weight.

Fime juice ... 1 part by weight.
Sugar I parts by weight.

Sodium beuzoute at O-1 per cent s
added (KOMLS. is nob added as o
bleaches the colour of the squash).

VL. Paneapple squash.—Sixty degrees Brix—
The fruit is peeled. cored and sliced. und the shices crushed in
a grape crusher.  The juice is scpavated hy pressing the crushed

it in a basket press. The juice should not be allowed to stand for

a long tine after extraction.

Pineapple juice .. 33 parts by weght.
Fime juice ... . L part by weight.
Sngar 3 parts b weight.

K.M.S. at 0-06 per cent.

IN. Tomato juice~—ully ripe ted tomatoes are cleaned well in
water, trimmed and eut into four pieces. The pieces are heated
rapidly to boiling in a shallow pan and kept hoiling for 5 minutes.
Thix softens the pulp.  The pulp ix rubbed by meaus of w glass jar
through muslin cloth spread on a sieve to remove the seeds and skin.
"'y the sieved pulp, one per cent of salt is added. The juice ig
heated to 185°-190°F, filled hot into clean 12 or 24 oz. bottles and
the bottles closed with crown corks. The filled bottles are placed
on a pad of cloth in a vessel coutaining hot water and the water
gradually brought to boiling and kept ai ihat temperature for
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preserve the Vitamin Can the juice, which 1s an important
tuent of fruit juices. The bottles are cleaned well and sterilized by
keeping in boiling water for 30 minutes. To. provent breakage, 19
bottles are not kept directly on the bottom of the vessel in which the
water is boiled but on u false bottom by placing a pad of olotly OF
inverted lid on the bottom of the vessel. After sterilization, they

are taken out, and the water inside poured away before filling thert”

with the preserved fruit juice. The filled hottles are closed with
crown corks using a erown corking machine or with ordinary corks
which have been dipped i hot paraffin wax to close the pores m
them. The fruit juice thus preserved keeps well for nearly one,
two years. Before use, it should he diluted five to six times Wit
water to give a delicious drink.

Squashes and cordials..—When the whole fruit pulp is used, tho
resulting product is called @ * squagh *, und it is cloudy and containd

particles of fruit pulp.  Modern tendency is to prepare squasies a8

they arc more nutritious than perlectly elear svraps from which t'ﬂf’.

fruit pulp hias been vemoved by filtration, ete.  Cordials are fruit.

squashes from which the pulp has been remioved by settiing the fres
Jice for some days in kage containers and then s"yph(,ming the cledl
supernatant juice.  They are generally prepared from citrus fruité
Jike Times, Jemons and oranges.  Being perfectly clear, cordials aré
brilhaut and attractive. They can, however, he prepared syntheti
callv withont using any (ruit juice and this often leads to :.:purioﬂs

products being placed on the market. Squashes ave, therelore, the;
1

bettor type of preserved fruit juices

Yprirrrali .
Preserpation - 1he sinashes are prepared  generally in {wo

.\'tr‘r‘n«,,rths, namely. 45 and 55 degrees Brix (or per cent sugar) fo:
suit the tastes of ditferent people. The aeidity is kept at 1.5 to 2
per centoiu the finished prodoct. Potassiu inelul)imlphiin s uge
at the rate of 006 per cent whicli corresponds approximately (o 00¢
ounce for every 100 Ih. of the squash.  Sodium benzoate is uscd #
t-he. rate of one-tenth of one per cent by weight of the 5‘1“9‘811"
Before adding to the squash, the chemical is (ﬁssnlvv(l in S
quantity of clean  water or froit juice and  then stirred up wit
the-bulk of the squasli. Ty handling the  juice during  Pre
;:amtmn. it I ouecessary o avold contact with iron (;quipmallt'
Storaye and wizlg of the frmit juices. which are generally acids
shguld he carried out in aluminium vessels of (rmdb qualit)} or 12
tlnpkly timned copper or brass vessels or gluyssb jars, Vessels
statuless steel or monel metal are highly desirable, and these 8
hecoming available recently in India also. The snccess of presel”
vation depends largely on the eare taken in curryingﬁut the pio-
cesses and n maitaining hygienic conditions in the premises.

('1)“3““
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Kccipes.—At the Fruit Products Research Laboratory, methods
have been standardized for the preparation of a large number of
fruit juices and squashes from different kinds of fruits. The formul®
for some of the important products which can be easily prepared
at home are given here. When these have been mastered, the Bio-
chemist, Fruit Products Research Laboratory, Kodur, will be glad
to help you with advice and guidance in preparing the more difficult
products. He can also give you details regarding other methods of
preservation such as fruit-canning, preparation of jams, dehydration
of fruits and vegetables, candying of fruits, etc. i

I. Lime squash.—Forty-five degrees Brix—Medium sugar con-

tent— °
I _ IL.
Lime juice 1 part by weight ... 10 1b.
Water o1 . .. 10,
Sugar o 13 . . ..o 15,
Preservative.—Potassiumn metabisulphite (de-
noted as K.M.S. hereafter), at the rate of .
0.06 per cent, i.c., 6 parts per 10,000 parts
of squash by weight) ... ... 9 gm. or} oz.
Or
Lime juice 1 part by weight.
Water ... T o 3 .,
Sugar ... . 1} .

Preservative.—X.M.S. at the rate of

6 parts per 10,000 parts of squash,
j.e., 0.06 per cent.

Nort.—The easier way to remember the quantity of preservative to be added

i8 (o memorise that it should be added approximately at th}) rate of one ounce for
overy 100 1b. of the finished product, Ono ounce is equivalent to 2} tolas or

284 grams.

1I. Lemon squash.—TYorty-five degrees Brix—Medium sugar
coutent— ’

The formula is the same as for lime squash. A small quantity
of the peel emulsion obtained by crushing and squeezing in cloth,
the peel of four fruits for every 100 fruits taken, should be added
to the finished squash to improve the lemon flavour. A small wooden
lime squeezer easily available in any hardware merchant’s shop is
very effective in extracting juice from both }unes and lemons.
Lemon is the Buropean variety of the popular lime or * nimbu .

2
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111. Orange squash.—Forty-five degrees Brix and 1.8 per cent
acidity—Medimn sugar content—

The juice from Chinec or Sathukudi oranges is extiacted by

cutting the fruit in half and reaming out the juice against a revolving

burred cone. In the case of loose jacket oranges like Coorg oranges, .

the fruit is first peeled and the juice pressed Trom the sqgments by
placing them in cloth and applying pressure, preferably in a bazket
press.

Orange juice ... .1 part by weight.
Water ... .. 2 ’»
Sugar ... NI P "
Citric acid ~ *. o L0,

K. M.S. at 0-06 per cent. -
LV. Orange squash.—Sixty degrees Diix—High sugar cou-
tent—

Orange juice ..., 2 parts by weight.
Lime juice ... .. 1 part by weight.
) Sugar ... . 4 parts by weight.

SK.M.S. at 0-06 per cent.
Nore.—Excellent quality orange squasli can be prepared from Kiclili,
Vadlapudi and Batavian oranges also.
V. Mango squash.—Sixty degrecs Brix—High sugar content—
Juicy varieties of mangoes hke the © Rasamns * are suitable for
preparing mango squash.  The juice is squeczed by pressing the pulp
i uslin-cloth, o the case of harder varieties, the pulp should
be softened by Treating with L its weight of waler for a fow minutes
ared then pressed or vebbed threugh w fine siove of hae hrush or
wione] metal to vemove coarser partiele:

Mango juice . . S ik by weighit,
Tame juice . o o part by waght,
Sugar ... . I parts by weight.

ILM.S. ab 0-06 per cent.
Mango squash.—Forty-five’ degrecs Prisc—Mediin sugar con-
tent—

Mango juice ... . Lpart by weight.
Water ... o1 .
Sugar ... . o1 .

K. M.8. at 0-06 per cent.
Citric acid at ¢} Ib. per 100 Ib. squash,

b
Vi, Punonclo squash. —~lorty-five degrees Brix—--Modium sugat
content-— ' :
Pumnelo juice is obtained by crushing the peeled segments
and squeézing in cloth.

Puminelo juice ... 3 parts by weight.
Fime jnice ... ... 1 part by weight.
Water ... ... 2 parts by weight.
Sugar ... .. ) o4 '

K.M.8. at 0-06 per cent.

VIL. Waler melon squash.—Fity-five degrees Brix—
'The welon is cut, the pulp seooped out and the jJuice pressed
in a cloth bag.
Water melou juice 3 parts by weight.
Time juice ... 1 part by weight.
Sugar ... ..+ parts by weight.

Sodmm beozoute at 0-1 per cent is
added (WOMLS. 15 nob added as it
bleaches the colowr of the squash).

VELEL Paveapple squash.—Sixty degrees Brix—
The fruit 1x peeled. cored and sliced. and the shees crushed m
a grape crusher.  The juice is scparated by pressing the crushed
frmt m a basket press. The juice should not be allowed to stand for
a long time after extraction.

Pineapple juice . 3 parts by weight.
Time juice .. .1 part by weight.
“Sugar 5 parfs by weight,

K.M.S. at 0.06 per cent.

IX. Tomato juice—Lully ripe ved tomatoes are cleaned well in
water, trimmed and cut into four pieces. The pieces are heated
rapidly to boiling in a shallow pan and kept hoiling for 5 minutes.
This softens the pulp.  The pulp is rubbed by means of w glass jar
through muslin cloth spread on a sieve to remove the seeds and skin.
To the sieved pulp, one per cent of salt is added. The juice is
heated to 185°-190°F, filled hot into clean 12 or 24 oz. bottles and
the hottles closed with erown corks. The filled hottles are placed
on a pad of cloth in a vessel containing hot water and the water
aradually brought to boiling and kept at ihat temperature for
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35 minutes to sterilize the juice. The buttles are then gradually
cooled away from draughts to avoid hreakage. Towato jice thus
preserved is an excellent beverage. '

X. Lime juice cordial.—The method of preparation is similar to
that of lime squash. The freshly extracted juice is, however, stored
in a glass carboy or jar with narrow neck which is filled almost
completely leaving only u small space near the neck to allow for any
expansion of the juice during storage. Before filling the juice into
the container, 0 08 per cent potassium metubiqulphitbe is added to it
to act as a preservative. The stored juice becomes clear in about a
month. Tt can bo syphoned off from the sediment and converted
mto lime juice cordial.

Kobug, G. 8. SIDAPPA
CouDDAPAR DISTRICT, MADRAS, T Bi?cl})emlnfst.

GOVT. PRESE, MADRAS.

PADDY MANURING IN MADRAS PRESIDENCY.

Rice being the chief cereal food crop of this Province speciaj
attention has been devoted to the study of this crop by the Agri-
cultural Department with a view to increase its yield by resorting
to improved methods of cultivation, selection of seeds, timely
sowing, irrigation, manuring, etc. Of the various factors involved
in augmenting the target of production, the role of manuring is
probably the greatest and as such it deserves to be investigated in
detail for solving the acute food shortage facing the country at
present. 1t bhas been fairly well established, that by intensive
and adequate manuring of the area under irrigated rice crop, the
production can be increased to a great extent. In any scheme of
manuring of paddy or any other food crop, the main points to be
considered are, the amount of food material required by the crop,
the fertility of the soil and the Limiting plant food to be supple-
wented. Ll'or economic apptication of wanures, information uast
be had as to the pature of the elemenis—whether nitrogen,
potassium or phosphorous—needed by the paddy crop, the torms
mn which these should be applied, thewr avadabuiy and the
conditions under which the loss of these ingredients due to leach-
ing, etc., could be prevented. lixperimeuts carried out during
the past two decades and more at the several Agriculiural Researcn
Stations of the Irovince, viz., Anakapalie, duwmaikot, Marutery,
Aduthurai, Coimbatore and Fattambi and guite receuily at rastu-
kottai in the Cauvery-Mettur Project area, have iudicated clearly
that paddy needs mainly nitrogen and phosphorous m easudy avail-
able forms. Lotash seldom finds a place in the scheme of wanuring
as most of the paddy soils in the Province are well up in this
plant. food element. Nitrogen in the form of ammonium sulphage
or oil-cakes and phosphorous as super or ammonium phosphate
when applied especially with green manure have invariably proved
bepeficial to rice crop. The need for these two important manures
(nitrogen and phosphorus) as well as bulky organic materials like
green leaf or compost or farm-yard manure, has been felt for a

.large area under paddy in Madras. Nitrogen in organic and

inorganic forms with the exception of sodium npitrate has produced
very good results.

Among the artificials supplying nitrogen, dmmonium sulphate
has been found to be the best for rice crop. Unlike sodium
nitrate, it is absorbed and exchanged in the soil to a great extent
and preserved for the nutrition of the plant during the various
stages of its growth. The clayey nature or the paddy soil helps
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the fixation of ammonia and indirectly increases the relention of
P; O; in soluble state m the soil solution.

Of the various organic manures, green manures have proved
very useful and eflicient for paddy crop, apart from being very
economical. These may easily be grown *‘in situ’ in place
where water can be had during the otf-season after the harvest of
paddy crop or obtained froux special trees, shrubs and plants rich
in foliage. In regurd to other bulky organic manures, such as
farm-yurd manure and compost, unfortunately, we have very
meagre or no experimental data to assess their effect on paddy.
Hence no authoritative recommmendation could be made about
tbelr use and dosage. All the same, their manurial value being
similar to that ot green leaf, they may be tried on the same dosage
basis as for the later wherever they could be bad in sufficient
quantities.

Again, oil-cakes also, irrespective of their nature—whether
groundnut, neem, castor, pungum or tobuacco-seed cakes—have all
behayed alike in appreciably increasing the yield of the crop when
applied on equal nitrogen basis. During recent years, groundnut
cake has been in use as supplicr of nifrogen for paddy and sugar-
cane. Its popularity has brought about a great demand for it at
present. However, it is not available at present in sufficient
amounts to manure all our rice and other commercial crops like
sugarcane, plantains, ele. Recourse must necessarily be had
therefore to other forms of manures, such as neem, castor, pungum
and' tobucco-seed cakes, green manures, fish suano, céc. all of
which have heen tested and found to be equaﬁy efficient when
applied on the same nitrogen basis. In the absence of sufficient
quantity of groundnut cake, the use of other oil-cakes or other
manures mentioned above can be advocated with good results,
provided they are available at economical rates.

The relative response of rice crop to the various nitrogenous
manures, both artificials and organics including green manures,
as well as phosphates when these are applied individually and in

lc)o?nbm‘atlon abt the several rice research stations is dismissed
elow :—

MANURIAL EXPERIMENTS ON PADDY.
I. SIMPLE NITROGENOUS MANURES.

The experiments while emphasizing the importance of nitrogen
for paddy crop have also thrown light on the best method of
applying plant food. Ammonium sulphate or ammophos, green
manures and oil-cakes in any form, have been found to satisfy the
requirements of the crop in all the agricultural stations. The
optimum dose of nitrogen lies somewhere hetween 30 and 40 Ib.
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for & good return of the crop, depending upon the nature of
wanure, the locality and the sirain. The normal dose may be
fixed at 150 lb. for ammoniutn sulphate to supply 30 lb. Nitrogen
whule for groundnut, castor and neem cakes the relative doses are
400, 600 and 66U lb. respectively. It is encouraging to note that
most efficient response of paddy to ammonium sulphate resulting
in increases of 35 to 40 per cent with Pattambi soil of laterite
cuigin, consistently over a period of four years. Again, the appli-
cation of green manure alone in varying doses, 2,000 to 8,000 1b.
per acre has increased the yields of first and second crops up to
42 per cent according to the quantity of manure applied. This
practice can therefore be encouraged in this locality even dis-
pensing with the use of cakes and other artificial nitrogen
fertilizers. The optimum dose for all the stations, lies around
5,000 Ib. of green matter, the percentage increase obtaining there-
from varying from 25 to 45. The addition of oil-cakes of any type
at 30 lb. Nitrogen level bas increased the yields to the extent of
3¢, 20 and 30 per cent respectively at Maruteru, Coimbatore and
Pattambi. With higher doses up to 60 lb. a progressive response
was noticed in all the stations ranging from 30 to 50 per cent
depending on the nature of the locality and quantity of the cake
applied. In general, any oil cake may be used with maximum
benefit for all the areas of the Province to supply at least 30 lb.
Nitrogen per acre.

Nitrate of soda has proved ineffective when compared with
other nitrogenous manures tried in most of the stations. It is
neither economical nor beneficial to use this fertilizer for the

crop.

II. COMBINATION OF NITROGENOUS MANURES.

The combined application of organics and inorganics at
Ccimbatore, Pattambi, Maruteru and Aduthurai has proved more
beneficial than either of these applied alone. The effect, is parti-
cularly marked in areas, deficient in nitrogen as at Aduthurai,
Marutern and Pattambi. Experiments carried out with the
combination of simple artificials like ammonium sulphate and
nitrate of soda to provide 30 Ib. nitrogen in varying proportions
at Aduthurai, Coimbatore and Pattambi, have resulted in an
increased yield of about 20 per cent over control but this in no case
is superior to that of ammonium sulphate applied alone. More-
over, the combination of the two fertilizers is not advisable ag it
would, in the long run, bave a deleterious effect on the soil.

Further, the incorporation of ammonium sulphate (75 Ib. or
15 1b. nitrogen) over a basal application of green leaf (2,000 1b.)
has increased the yield by 40 per cent at Maruteru; while with

2
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the higher doses of artificial supplying 16, 32 und 40 lb. Nitrogen

the increase ranged between 40 to 56 per cent during a three-year:

trial. A striking increase of 60 per cent over control has been
reccrded at Pattambi consistently for a period of fhree years when
ammonjum sulphate (75 1b. to eupply 15 Ib. nitrogen) 1s applied
with 4,500 lb. green leaf. In conjunction with oil-cakes such a8
neem, castor, groundnut—still better response has been observed
in the same station for ammonium sulphate, when the ratio of
organic to inorganic nitrogen is 2 : 1, the total heing 45 lb.
nitrogen. Increases ranging between 55 to 63 per cent have bveen
noted in the case of second crop only for the various cowmbimations
of ammoniuvm sulphate with these cakes, supplied an equal
nitrogen basis, From a recent experiment at Aduthurai it is seen
*hat there 18 an increase of 50 per cent over * No manure ’ for the
treatment ** 100 lb. ammonium sulphate (20 Ib. nitrogen) plus
green leaf 4,000 ** per acre. The study of these experiments reveal
that a judicious combination of organic and inorganic manures,
viz., green leaf at 5,000 lb. plus ammonimmn sulphate 75 1b. (15 Ib.
nitrogen) or ‘‘ oil-cake in any form to supply 30 lb. nitrogen plus
ammonium sulphate 75 1b. (15 ‘b, nitrogen) i1s best suited for
paddy crop. On no account either on grounds of efficiency or
economy, sodium nitrate either alone or in combination should
be xgsorted to for the soils of the Province to meet their nitrogen
requirements.

III. PHOSPEATIC MANURES IN PRESENCE AND ABSENCE OF
‘ NITROGENEOUS MANURES.

_ Next in importance to nitrogen is phosphoric acid in which
aimost all our paddy soils are very poor. The phosphate, to
respond readily, must be in easily available forms like super or
ammonium phosphate. A normal dosage of about 30 Ib. phos-
phoric acid may be applied according to the nature of the soil and
tho number of crops grown in a year.

The importance of phosphoric acid lies in its effect of producing
good quality grain. The phosphates like super bonecmeal, bone
jelly, when applicd at 80 b, phosphoric acid level in a few
stations, wiz., Coimbatore and Aduthurai have not, however,
shown any appreciable increase in yields, the maximum obtained
bemg about 17 per cent over control at Coimbatore and 5 to 11 per
cent at Aduthurai. The behaviour of these fertilizers when tried
alone is rather erratic but in conjunction with organic or inorganic
nitrogenous manures such as green leaf and ammonium sulphate,
_ they all respond well.  Mixtures of nitrogenous fertilizers 1ke
ammonium sulphate with super supplying varying amounts of
nitrogen and phosphoric acid when tested at Samalkota and
Aduthurai have given increased yields up to 26 and 36 per cent

' paddy crop ca

o

respectively in the Lwo ceutres, the best response being f(,n" a
comwbination of 80 Ib. mirogen and 8 lb. phosphoric acid. L'he
use of bonemeal and ammoplum sulphatg under s’x;nilar cireuw-
stances have proved inetiective 1n increasing the yields; the rwse
i the several cases ranges from 7 to 14 per cent only. When
phosphate at constant level (8V lb phosphioric acid) as super is
applied with increased amounts of green manure, the yields in
most of the stations have gone up by 20 to 38 per cent over
control. Between bonemeal and super, the latter is superior and
it is advantageous to apply super along with green manure or any
other orgamic nitrogenous manure. At-. Pgttambx fish guano,
which is rich in both nitrogen and phosphoric acid h‘asi enhanced
the yields ol the first and second crops by 51 ar{d 25 per cent
respectively when applied at 400 1b. level to supply (60 lb. nitrogen
and 30 Ib. phosphoric acid 1 combination with 2,000 lb. green
leaf. In the case of niciphos whxcl} is al§o a concentrated nitro-
genous and phosphatic fertilizer, a rise of 30 per cent over control
has been recorded at Samalkot when gpphed to provide 30 lb. of
nitrogen and phosphoric acid. 'The efficiency of this fertilizer is
greatly enhanced in presence of green .leaf (2,000 1b.) when
applied to supply 16, 82 and 48 lb. of nitrogen and phosphoric
acid each; the maximuin increase o_btm‘ned being 58 per cent' over
“ No manure ’ for the 32 1b. combination at Maruteru during a

two-year frial.

Other experiments with different types of phosphates, viz.,
super, niciphos, ammophos, bonemeal, etc., 1 gumbmatxon with
green leaf and ammonium sulphate have contributed to stnk;ng
increases in yields. These experiments m_general, 1pd1catg the
better response of phosphoric acid when applied along with suitable
pitrogenous manures like green leaf, cakes, or preferably a combi-

nation of both.

Tt is true that the addition of nitrogenous and phgspha};‘ic manures
in combination, e.g., ‘* green manure plus super,’” or - cake.plus
super * in varying doses has not increased the yields appreciably
when compared to the performance of nitrogenous manures by
themselves. On this score the .Jmportance of phogphonc acid f_or
nnot be under-estimated. To maintain the potential
regserve of this important plant foogl in our soils and for 'th.e Pmd“c'
tion of normal crop of good quality m the years to come, it is impera-
tive that phosphates (either as ﬁsh guano or as super or ammophos)
ghould be added at least perlodlcally in adequate amounts, prefer-
ably with sufficient quantity of bulky organic materials like green

manure and oil-cakes.
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Summing up, the following general schedule of manuring may
be recommended for all the paddy areas of the Province and suit-
able manures may be selected depending upon their availability.

Green manures 5,000 1b. per acre {o provide 30 lb. nitrogen
either alone or preferably in combination with the following :—

LB.
1. Oil cakes—
Neem .. .. .. .. 330
Castor . . .. .. 300
Pungum .. .. .. .. 360
Tobarco soed’. . .. .. .. 330 { Supplying 161b,
Groundnut .. .- .. .. 200 nitrogen.
2. Ammonium sulphate .. .. .. 76
3. Ammonium phosphate .. .. .. 100
4. Fish guano . . . 200

Items 3 and 4 supply phosphoric acid also, 20 and 15 1b. res-
pectively. T e

In addition to these manures easily available phosphates such
as super (1} cwt.) or fish guano (400 1b.), ammophos to provide
30 1b. phosphoric acid may be added as frequently as possible, at
least once in two or threc years, subject to their availability. This
would assure the maintenance of soil fertility and production of good
quality grain.

— di ilabili -
alon bo appliad in the.place of green raamure on the sam domene, Comport may
per acre.

MADRAS : PRINTFD BY THN SUPFRINTENDENT, GOVERNMENT epEi1v—1018.

PREPARATION OF COMPOST MANURE FROM
TOWN WASTES.

INTRODUCTION.

Soils in India are known to be in general deficient in humus
and a3 the high temperature prevailing causes rapid destruction of
the organic matter present in the soil, it becomes necessary to pro-
vide for the replenishing of the stock of humus in the soil by
repeated application of bulky organic manures to cultivated fields.
Organic matter exercises a beneficial influence on all kinds of soils
r:uiging from heavy clays to sandy loams and including saline and
alkaline soils. .

The chief source of supply of organic matter to the soil, viz.,
farm-vard manure being. however, inadequate to meet the require-
ment of the existing area under crop, the ntilization of nrban wastes
mneluding night-soil, rich in manurial mgredients hecomes a matter

of great importance.
MANURIAT, VALUE OF TOWN WASTES.

Tha town wastes may be. classified under the followng heads :
(1} drv vefuse (street sweepings and dust-bin refnse). (!.).:) night-soil,
(8) urine and (4) slaughter-house wasies. Tt is estimated that
the ontput of drv refuse would roughly amount to % to § lb. per
head of population per day and that of night-soil to 1 to %'lb. .'[n
most areas, the urine is only partially collected, most of it going
into sullage along with ablution water. TFatimating the mortality
of eattle population at 10 per cent caused hy natural death and by
slaughtering for food. the wastes fram 2,100,000 heads of catfle
will be available for manurial purposes.

Out of the total population of 50 millions in the Province of
Madras, 8 millions may be taken as rgsldmg in lllrh:m areas Whe.re
household privies or public latrines exist :md sanitary staff is avail-
able for collection of the refuse and nightsotl.
age composition of each class of the above wastes

value corresponding to an urban popnla
ce of Madras are given below :—

The percent r
and their total ma‘murm] '
fion of 8 millions in the Provin

Approrimate chemical composition of town wastes.

Prercentsg: on resh Percenta-e on oven "ty material,
rnterial.
LT - — [ S -
a Phowhgrio
Oroanle (4 ari Pitash Lime
Materlal. Molsture. mTa):iver matter, (8rhon. Nitrogem.  p.0, K. 0 a0,
-~ A~ 25-30 1415 07 r='.t-n'r: 199004 7:0.80
‘l’ TOW[" ""{1"50 ;2~;‘:) q’(’;f;': HL’N 4580 5% 0 8:0—4':) SAINC U S N
2 Night-s0 ”.'-‘ a5 5.7 1-5 19215 1R-20 9 _q,;; 0 34-36  50-8.5
7 Mived 580 20-25 1322 151 QIh 435 20-2:3 30_9

4 Mixod slaiuhtm-i 7580 2
houwe  wastes
(solld).



o

Manurial value of urban wastes in the Province of Madras per year.
Urban population 8 millions,

Pho-phorle
: Dry Potash Lime
Material. matger. Nitiogen, acld, X:0. a0,
(P30:)
TONS, TONS, TONS. TONS, - TONS
Town refuse .. .. .. 800,000 8,400 2,100 16,000 40,000
Night-soit .. .. .. 120,000 7,000 3.500 1,750 3,000
Urine .. o . 150,000 23,000 3,000 4,700 7,000
Slaughter-house westes .. -16,000 1,600 700 160 500
‘Total .. 1,086,000 38,000 9,600 22,600 750.500

PRESENT METHOD OF DISPOSAL.

_The above materials of great manurial value are not at present
being put to the best possible use. In most of the municipalities of
this Province, a major portion of the dry refuse is dumped into
low-lying areas round about the town, only a fraction being used
to cover the night-soil in the trenching system of night-soil
disposal.

 The * pitiing * or trenching system of night-soil which consists
in depositing it in trenches to a depth of 2 to 3 feet and covering
up with a layer of rubbish on top is unsatisfactory as it gives rise
to considerable foul smell and fly-breeding. Further an inordi-
nately long time is required for the night-soil to get into a condition
suitable for handling and application to the fields.

No proper method is adopted for converting Slaughter-House
wastes consisting of blood, waste meat, liver, intestines, offal, ete.,
into useful manure,

THE COMPOST SYSTEM.

It has been found that the system of compost making is a very
satisfactory method of disposal of town wastes from the point of
view of sanitation and of manurial value and of the several systems
recommended by various workers and the technique developed at the
Indian Institute of Science, Bangalore, and described below appears
to be worthy of adoption, being the cheapest, simplest and the most
sanitary.

The site selected for the compost depot may be situated about
half a mile away from the outskirts of the town and on the wind-
ward side. The composting is preferably carried out in trenches
with dimensions varying from 15 feet long, 5 feet broad and 3 feet
deep for an area of 5,000 population to 40 feet long, 9 feet broad
and 3 feet deep for towns of more than 50,000 people. The number
of trenches should be as many as will be necessary to receive all
the rubbish and night-soil collected from the particular town for
a period of eight months. The trenches may be arranged in rows
such that the longer sides are parallel and the shorter ends uare
in the same line, leaving 5 to 8 feet vacant space hetween succes-
sive trenches.

For calculating the number of trenches required for a particular
area and the number of carts of rubbish and night-soil for each layer
in the trench, the following data will prove useful.
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The total compost manure that may be expected to be obtained
from any town, may roughly be put at one-tenth of the population
in tons.

One cubic foot of town refuse may be taken to weigh roughly
20 1b. ; 1 cubic foot of night-soil 60 lb.; 1 galion of night-soil 10 lb.
and 1 cubic foot of compost manure containing 30 to 40 per ceut
moisture aboug 40 lb.

The composting of town refuse and night-soil is preferably
carried out in trenches of size 20 feet to 30 feet length, 6 to 8 feet
breadth and 2} to 34 feet depth, depending on the population of
the town.

COMPOSTING PROCEDURE.

A layer of dry refuse about 9 inches thick is spread at the
bottom of the trench and over this is added night-soil to a thickness
of 3 inches corresponding to a quantity equal in weight to that of
the dry refuse. T'he actual number of cart-loads of dry refuse and
night-soil required per layer may be calculated from the data
given above. Succeeding layers of dry refuse and night-soil are
similarly added till the heap rises to a foot above ground level.
The top layer at the end of each day should be dry refuse about
0 inches thick and this may be covered with a 4 to 1 inch layer
of earth. If the weight of dry refuse collected is greater than that
of nightsoil collected, the proportion of dry refuse used for each
layer of compost way be increased up to a limit of 2 parts by
weight of the former to one part by weight of the latter.

Within three or four days after filling up the trench, high
temperature (over 60°C) is developed in the mass and as it
persists for two to three weeks, pathogenic organisms, and weed
seeds are destroyed to a great extent.

The top surface of the heap may be made dome-shaped and
covered with a one-two inch layer of earth after five or six days
from the date of finishing the heap. After a period of 8 months
the material within the heap is found to have thoroughly decom-
posed into an innocuous and odourless material of high manurial
value, equal if not superior to ordinary farm-yard manure,

SALIENT POINTS TO BE REMEMBERED IN THE ABOVE
PROCESS OF COMPOST-MAKING.

(1) Preliminary treatment.—Non-agricultural materials such as
porcelain and iron pieces, brick bats, glass, etc., that are found
in the town refuse may be picked out by hand while spreading the
latter in the trenches, or at the time of disposal of the manure, a
} inch expanded metal sieve may be kept on the top of the cart
and the baskets of manure thrown on the sieve. The undesirable
materials collecting on the sieve may be shaken off from time to
time.

(2) Covering trenches with earth.—The thin cover of earth
gerves to prevent fly-breeding and the escape of foul smell and
helps to conserve moisture and nitrogen within the heap. When,

¢
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however, earth is not available, it is advisable to use the previous
gseason’s old manure to a thickness of about 6 inches for covering
the top of the heap.

(3) Accessories and tools.—Besides the ordinary mammuti and
bamboo baskets, a few rakes with two or three prongs and 5-0
feel wooden handle for spreading the dry refuse in the trenches
and a few night-soil spreaders are the only tools required. The
night-soil spreader consists of a square piece of iron fixed perpen-
dicular to the length of a 5-6 feet piece of bamboo handle.

(4) Moisture.—Normally, when the proportion of night-soil
to dry refuse is 1:1 by weight, there is about 40 to 50 per cent
moisture in the heap which is enough for satisfactory decomposi-
tion. When the top 1-} foot layer happens to become dry in the
summer, it may be wetted with sullage water and covered with a
thin layer of earth or fresh rubbish. 1f the top surface sinks
below ground levei, a fresh layer of night-soil may be added on
the top and this may be covered with a layer of rubbish.

During the rainy season, to preven rain water getting into the
heap, it should be raised to about 1 foot above ground level and
the top made dome-shaped and covered with earth. Precautions
should also be taken to prevent rain water flowing into the trenches
{rom surrounding areas.

(5) Areas of high water-table.—In areas of high water table,
where trenches could not be dug to a depth of 3 feet without
reaching the water level, it will be necessary to carry out the com-
posting in above-ground heaps.

A circular heap of rubbish 2 feet high and of about 10 fect
diameter is built up. The cdges are raised 2 feel higher by the
addition of more refuse and into the basin thus formed, night-soil
equal to about half the weight of the refuse is added and covered
over with the refuse drawn from the edges. The heap is then
covered over with a 1-2 inch layer of earth and left undisturbed
for a month. After a month, a turning is given to the heap which
is made again into basin form to receive a second dose of night-
soil equal in weight to the first and is treated as before. After
a few months the manure is ready for sale.

Night-soil whether converted into poudrette by the trenching
system or compost manure as described above is of high manurial
value and its effect on crop yields compares favourably with that
of farm-yard manure or other composts.

An approximate composition of the poudrette and night-soil
compost and data on their effect on crop yields are furnished
below :—

Percentage on dry matter.

Nature of the material, — — — =
N, P.O:. X.0.
1 Poudretts made by adding rubbish .. .. .. .. 2:31 207 128
¢ Poudrette made by adding sofl .. .. .. .. 108 081 047

§ Compost from night-soil and rubbish .. . .. .. 118 108 . 108

-~

Effect on crop yuelds.
Yield per
Place of experiment. Crop. Particnlars of experimert. acre in
pounds.

1 Central Farm, Colmba- Fodder-Cholam .. (a) Cattle mauure to supply 40 Ib. of 10,416
tore,

e N ger acre.
(b) Poudrette manure to supply 40,472
40 1b. of N per acre.

2 Do. .. Late ragl .. (a) Comrost manure .. .. . 2,658
(5) Farm-varl manure - .. .. 2,600
Early ragi .. (a) Compost manure .. .. .. 3,082
(b) Farm-yar i manure .. .. 3,385
Cho'am (spoiled by (a) Compost manure .. .. o 465
fnsect at;.ack). ((b)) gamlx-ytzgd manure .. .. L ggg
cseaich Punasa rag! .. (a) Poudrette .. .. .. .. ,07¢
i Agsr:,zcx'tfl‘g::a}xnﬁmpalle. gb; F}‘g;r‘r;;ycgll'gprﬁnure .. . 1,187
.. .. fa T st—
4 Tndore .. T -+ Lmeerne (1) Ten cart-loads .. .. 17,620
(2) Twenty cart-loads .. 25,680
(3) Thirty cart-leads .. .. 25,200
(b) Compost from habiration wa:tes—
(1) Ten cart-loads .. .. 28,080
(2) Twenby cartl-loggs . gg,ggg
3) Thirty cart-loads .. .. A
® y 1 unit. 21\1;1;1:35. 311121258
.. .. Farm compo:t. 1,325 48! R
5 Do. .. .. .. Wheat O ritation’ " 1310 1757 1886
waste.
-yar re 43 tons 7,885 Ib. gul.
6 Manjrl Farm .. .. Sugarcane )} Fﬂpg z;’e‘. manu o
(b) Poudrette 42 tons per acre. . 13,270 ,,
3 tons. gf)tgoxllg.
.. Poudrette .. 5321b. .
7 South Gujerat .. Cotton .. ((g)) NoJmannre s > S 3
8 Dharwar .. .. Jowar .. .. (a) Poudrette 5 ns per !:M‘:l‘e o 058 :,

(b) No manure

Tn view of the poor and declining fertility of our soils and of
the urgent need for increased food production to meet the nequb(l)f
the increasing population, it is imperative that all the .avallal_ e
habitation wastes which are potentially of high manurial valua
should be properly composted and utilized for agricultural purposes

only.

P. D. KARUNAKAR,

COIMBATORE : .
Government Agricultural Chemist.

13th November 1947,

Noze.—Condensed from Bulletin No. 60 of the Imperial Council of Agricul-
tural Research with the kind permission of the author,
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Results of Manurial Trials
in Madras

It is well known that the three most importment nufritients required by
crops are nitrogen, phosphoric acid and potash. If any of these plant foods
is not present in the soil in adequate amounts crop yields become reduced.
The purpose of adding manures in cultivation is to ensure that these plant
foods are available to crops for optimum production. The upproximate
amounts of the plant nutrients removed by the principal crops of our State
are presented in the following table :—

Manurial ingredients removed in 1b.[ Acre.
A

. —
Nitrogen. Phosphoric Potash.
acid,

Paddy . .. 48 23 41
Sugarcane .. .. 56 68 190
Cotton .. .. 97 29 83
Tobacco .. .. 67 9 85
Plantain . 200 80 800
Cholam .. 72 25 45
Ragi .. .. 49 30 202
Wheat .. .. 37 13 20
Cambu .. 28 10 11
Varagu .. .. 23 10 17
Maize . . 25 10 25
Tenai - .. 19 8 29
Potatoes . .. 47 22 77

From the table it is clear that all our crops remove considerable amounts
of plant nutrients from the soil If this is not made good by the application
of manure the fertility of the soil would decrease, the yields would go down
and cultivation would become uneconomic.

The soils of Madras with the exception of those in the coastal strips and
the hills contain a sufficiency of potash. So, except in the east and west
coasts and in the hills and for certain crops such as pl ntain «nd tobacco,
manuring with potas-i fertilizers is generally not necessary. But all the
soils of the State are deficient in nitrogen and phosphoric acid. Another

_essential ingredient which is in short supply in our soils is organic matter.
Since our State is in the tropics the loss of organic matter from the soil is
enormous and unless the loss is made good, crop production would suffer.
Organic matter to the soil may be supplied in the form of farmyard manure,
green manures, composts, etc. The available supply of farmyard manure is
only about one-twenty-fifth of the demand. Farm waste compost and night
soil compost bave been shown to be as good as cattle manure. But these
also are not made in sufficient quantities although many municipalities hive
sta ted making compost from town refuse. Green manures are very useful
and may be applied either by bringing suitable green leaves from outside and
incorporating them into the soil or by growing leguminous green manure
crops on the soil and by ploughing them in. _O_f these two methods, the
growing of the legume on the soil and ploughing it in the soil is better because
both organio matter and nitrogen are added to the soil. The legumes fix
nitrogen from the inexhaustible store in the air \nd make it available to
orops. Reocent research has shown that when phosphatio manures are applied
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to the legumes, the organic matter and nitrogen added to the soil are u'lso
considerable and the phosphate is more readily available to the succeeding
grain or cash crop than by direct application. So thisis a methqd of
adding nitrogen to the soil. Othor manures which aro gencrally used in our
country to augment nitrogen supplies for the crops are 01.1- rakes such_ as
groundnut cake, casto - cake, etc., ammonium sulphate, ammonium and sodium
nitrate, calcium cyansmide and others. However, ammonium sulphate and
oil cakes are more generally used in our State than the other manures. The
phosphatic manures that are in common use in M dras aro supcrphosphate,
rock phosphate, bone meal of various grades, etc. Other phosphatic manures
such as ammophos, diammophos, Niciphos, etc. are only ra:ely employed.
Phosphoric acid content cannot bo increased in the soil except by
the application of phosphatic manure. Nitrogen and orginic matter, cin,
however, be increased without much cost by growing loguminous green
manure crops after inoculition and with phosphato application and ploughing
them into the soil.

At Coimbatore and at the various agricultural rosearch stations scittered
over the State the different green munure crops, green loavos, farmyard
manure, and the nitrogenous, phosphatic, and potissic menures singly and
in combination have been tried for all the crops and thoir dosages worked out.
From the results obtained it may bo statod in goneral that for most of the
cereals, 30 Ib. of nitrogen and 30 Ib. of phosphoric acid ovor a bas:l drossing
of 5,000 1b. of green matter per acre aro suﬁigiont for muintaining soil iert}llby
and crop production. Experiments with different crops indicate that farm
waste compost and night soil compost are as good as farmyard m..nure. In
a fow instances they have, however, proved inferior to farmy:rd manure.

The following table gives a summary of the results and recommendations
in respect of manure for the various cropsin the difforent localitics of the-
State. These values have been obtuined as a rosult of the oxperimonts
conducted over & scries of years.

w

sulphate 160 Ib.
rphosphate 75 1b.

erphosphate 112 Ib.

ulphate 75 1b.
,000 Ib. plus superphosphate 112 1b.

phate 75 1b-
3. Groundnut cake 425 Ib. plus ammonjum sulphate 75 b,

Deo.

perphosphate 170 Ib.

plus ammonium sulphate 75 1b.

phate 100 1b.
1. Green leaf 2,000 lb. plus ammonium

$ ammonium sul

ulphate 150 1b,
perphosphate 170 1b.
160 lb. plus superphosphato

plus flour phosphate 48 Ib.

sulphate
000 1b. plus sup

3

Manures recommended and dosage per acre.
Do.

plus superphosphate 180 1b.

2. Groundnut cake 650 1b.
P, 0.
. Ammonjum sulphate 100 Ib. plus supe
Green leaf 5

170 ib.
3. Green manure 2,250 1b. plus su

Green leaf 2

1

2. Green leaf 4,000 1b. plus ammonijum s
2

1. Green manure 5,000 1b. plus su

green manure 6,000 lb.

Ammonium sulphate 150 Ib. or groundnut cake 425 1b. or
1. Castor cake 700 1b. plu
2. Ammonium

green manure 5,000 1b.

or ammonium sulphate 100 1b.
COMBINATION OF ORGANIC AND INORGANIC NITROGEN.

Green manure 6,000 1b. or ammonjum s

Green manuare 6,000 to 8,000 1b.
Ammoniom sulphate 150 lb. or groundnut cake 425 1b. or

Green manure 4,000 to 5,000 1b. or groundnut cake 675 Ib-
Ammonium sulphate 150 b, or green manure 4,000 Ib.

Green leaf 2,000 1b. plus ammonium sul

.
.
.

.

NITROGEN AND PHOSPHATE COMBINATIONS.

Samalkot

.
.
.

NITROGENOUS MANURES.

.o
..
.
.o

Locality,

Do.
Coimbatore

Maruteru
Samalkot
Anakapalli
Aduthurai
Coimbatore
Pattambi
Maruteru
Pattambi
Maruteru
Aduthurai
Pattambi

.
.
-
.
.a
e

.e
.
.0
.

.e
.«
..

Crop.

Paddy
Do:
Do.

Paddy
Do.
Paddy
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The increase in yield over the control by the use of the dosages of the manures recommended at the various agricultural research
stations are given below (Ref: A Review of the Manurial Experiments on the Agricultural Crops of the Madras Presidency for the
second period 1930-40) M.A.J. Vols. XXI No 11 November 1943 XXXII Nos. 1, 2, 3 and 4, January, February, and
March-April 1944.

Percentage tncrease

Crop. Locality. Manures recommended and the dosage per acre. in yield over the Normal yield
control as & resull (control),
of application. 1b.
SIMPLE NITROGENOUS MANURES
Paddy Maruteru 1. Green manure 4,000 to 5,000 lb. 14 (First crop) .. 1,500
34 (Second crop). 1,500
2. Groundnut cake 675 1b. 51 1Second crop). 1,500
3. Ammonium sulphate 100 I1b. 25 (First crop) .. 2,000
28 (Second crop). 1,500
Samalkota - 1. Green manuve 6,000 lb. 13 (First crop) .. 3,600
2. Ammonium sulphate 150 Ib. 12 (First crop). 3,000
Anakapalli .. Green manure 6,000 to 8,000 Ib. 44 to 51 .- 1,500
Aduthurai .. Ammonium sulphate 150 lb. 25 (First crop) .. 2,500
Do. 34 (Second crop). 1,700
Green manure 4,000 1b. .. .. .. 4 (First crop) .. 2,500
Coimbatore Ammonium sulphate 150 1b. .. .- o217 .. .. 3,300
Groundnut cake 750 1b. .e 20 2,400
Green manure 6,000 1b. 17 .. .. 2,400
Pattambi Ammonium sulphate 150 lb. 42 (First crop) .. 1,300
Do. 34 (Second crop . 1,700
Groundnut cake 425 1b. . .. .. 30 .- .. .-
Green manure 5,000 1b. .. .. .o 42 .. .. 1,300
COMBINATION OF ORGANIC AND INORGANIC NITROGENOUS MANURE.
Paddy .. Maruteru Green leaf 2,000 Ib. plus ammonium sulphate 100 1b. 40 1,600
Pattambi Castor cake 750 Ib. plus ammonium sulphate 75 lb. 39 .. .. 1,460
Green leaf 4,500 1b. plus ammonium sulphate 75 1b. 60 .. .. 1,460
Groundnut cake 425 b, plus ammonium sulphate 75 1b. 63 . 1,460
NITROGEN AND PHOSPHATE COMBINATIONS.
Paddy Samalkota Green leaf 4,500 lb. plus superphosphate 167 1b. 31 1,900
Ammonium sulphate 130 Ib. plus superphosphate
170 1b. 26 1,900
Green mannre 2,250 Ib. plus ammonium sulphate
75 1b. plus superphosphate 170 1b. 33 .. . 1,900
Maruteru .. Green leaf 2,000 1b. plus ammonium sulphate 160 1b.
plus superphosphate 180 1b. 56 .. 1,500
Groundnut cuke 650 1b. plus flour phosphate to
' supply 48 1b. of P; Os. 48 . 1,600
Paddy Aduthurai .. Ammonium sulphate 100 lb. plusTconcentrated super-
phosphate 75 1b. [ U PR i 38 ) 2,500
Green leaf 2,000 Ib. plus superphosphate 112 1b.#}.. 25 .. 2,100
Coimbatore Green leaf 4,000 Ib. plus superphosphbate 1121b. .. 19 . 3,000
Pattambi Green leaf 4,000 Ib. plus superphosphate 112 1b. .. 21 1,700
Sugaroane. Anakapalli Cattle manurc 5 tons plus green leaf 2,000 lb. plus
super plus ammonium sulphate, 17 *
Palur Ammonium sulphate 100 lb. plus groundnt cake
1,000 1b. 40 *
Ammonium sulphate 200 1b. plus groundnut cake
800 Ib. 52 *
Plantain .. Samalkot Ammoniuvm sulphate 2} oz. plus potassiuin sulphate
2% oz. plus super 3% oz. per tree. 15 16 1b. per tree.
Palur Potassium sulphate 168 Ib. plus groundnut cake
560 1b. plus super 224 1b. (Potassium sulphate
was obtained from cane trash). 95 7,300 1b. of fruit per acre.
Cotton .. Coimbatore . Cattle manure 15 cartloads .. 22 560 Ib. kapas.
Green manure ploughed in situ .- .. 16 560 1b. kapas.
Ammonium sulphate 336 Ib. plus superphosphate
336 Ib. 46 560 1b. kapas,
Ammonium sulphate 336 lb. plus potassium sulphate
100 1b. plus superphosphate 336 1b. 34 560 1b. kapas.
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phate 224 1b. plus superphosphate 67

plus cattle manure 3 tons.

Groundnut cake 500 Ib. plus superphosphate 112:Ib.

plus cattle manure 2 tons plus cotton compost
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Koilpatti

Cholam
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Do. .
Ammonium sulphate 224 Ib. plus potassium suiphate

Do.

100 1b. plus super 224 1lb. plus

4 tons.
Leaf mould 201b. plus fish guano } 1b. plus sodium

Guntur

s

Tabaocoo

cattle manure

o,

Talipsramba

e,

57 Tolas per

1 1b. plus super

nitrate or ammonium sulphate

} 1b. plus lime } Ib. per vine. : S
Ammonium sulphate 3 1b. plus ash 20 Ib. plus cattle

Kasargode

Nanjanad

Pepper
Coconut ..

per tree. .

manure 100 1b.

... 542 maunds.

ulphate
15

nium g

H

Groundnnt cake 500 1b. plus ammo

sulphte 224 1b. plus conoentrated superphosphate

336 Ib.

* The yield of control is not given in these experiments but the normal yield in A.nakapalli is 45-50 tons and at Palur 30-40 tons per acre.

200 1b plus bone meal 350 1b. plus potassium

..

Potato

THE SAN JOSE SCALE
QUADRASPIDIOTUS PERNICIOSUS (Comst.) in the Nilgirig
By M. U. Cherian, B.4., B.Sc., D.I1.0.,
Entomolugist to the Government of Madras

The much dreaded San José Scale hus made its appearance quite

recently on apples in the Nilgivis.  Lhere is little doubt that the news of its
occurrence will be received with consternation by one and all who have the
well being of the fruit industry at beart. Like its compere the Cottony
Cushion Scale—Icerya purchasi Mask., it has earned for itself an extremely
bad reputution. Its capacity to inflict mjury to fruit trees is unlimited.
It infests apple, pluwm, peach, currant, cherry, pear, quince, citrus and
other fruit trees and shrubs. 1t has a partiality for attacking plants
belonging to the order Ruvsaceae.

Though originally a native of China, the insect was noted in 1877 in
Bun Jogé i Cahfornin. Irow small beginnings it attained serious propor-
tions and developed into a major pest by 1892. Most of the Federal States
soon enacled their own wter-state protective plant quarantine regulations
and established ‘luspection Services’ to safeguard against the introduc-
tion of this uuwanted pest. The insect at present enjoys u world-wide
distribution being found in nearly all the fruit-growing regions. More
recently it has gained s foothold mn North India especially in the North-
Wesi Ifrontier, the Punjab and United Provinces and Kashmir where fruit
trecs are found uffected.

The control of San José by parssites and predators unlike in the case
of the Cottony Cushion Scale has not shown much of prowise. The use of
potasht fish oil soup, dormunt sprays of diesel oil emulsion and lime sulphur
s advocated on a field scale whercus fumigation with hydrocyanic acid
gus is recommended for nursery stock.

The insect belongs. to the group of urinoured scales—Diaspinae. The
scale of the female 1s round in shape, slightly convex and raised a little
ab the centre with a black pustule. It is about 1 mm. in diameter (about
the size of a pin head). The male scale is smaller in size, wore linear and
oblong and about twice as long as broad. The udult female which is found
fixed underneath the scaly covering is yellowish orange in colour and of
the shape of a flattencd sced. The young nymphs are capable of crawling
about. The adult wale is a tiny insect provided with a pair of wings.

The insect possesses remarkable powers of reprod.uction and develops
& number of generations M a season. It hus been estimated that a single
female, under favourable circumstances, can give rise to us many as three
thousund million progeny during the course of one year. When the infesta-
tion is severe, the scales occur In a mass overlupping one another covering
the stems, branches, leaves and fruits. The affected trees are either killed
outright or rendercd unproductive. ly the case of trees in bearing the
fruits get badly scarred aud spotted. The different stages of the pest are
shpwn in the plate opposite. .

One of the chief characteristic features by which the presence of this
purticulur gpecies can be recoguised is the purple discolouration caused
around the edge of the scale on the fruit. As regards the agency and
distribution it is certain that the pest finds its way into new locahtxgs
through iported fresh fruits, nursery stock, efc. Such being the case it
is of paramount importance that imports of the kind noted above are
properly scrutinised and fumigated at the port of entry before the_sy are
allowed in.  Otherwise there s always the danger of the insect finding
its way without our actually knowing it.

This note is ticant as a warning to florists and i'mjt. Qrowers whp are
roquested to be on the look out for the presence of the insect and intimate
the fact to the Government Intomologist, lawley Road 1.0., who will
be glad to rendor all the help.
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Tomato (Lycopersicum esculentum)
Inlroduction.—1Though the cultivation oi tnnato on a large scale
1s of recent origin, it has come to iy as one of the most irportant
veguetable crops in Soufh India. At present its cultivation ix mainly
confined to the neighbourhood of big towns. 1t is exsentially a cold-
season crop but thrives best on the lills dnring the ho! weather andl
m the plams inall seasons except the swawer.  [n Coimbatore
district there are two mam sea=ons for growmg toivato.  The first
is fromn June to September and the second {rom Noveuber to Fehra-
ary. Plantings done after January sutler considerably due to wilting.
Varielies.—'There are a nuwber of varieties Shich wee nod
sunilat tn their performance in different localities.  Ponderosa gives
lurge purple froits, while Golden Queen is a very Ingh vielding
varicty.  Marglobe has  good favowr and 15 reporied o he wilt
ceristant.  Bonny Best is an early hearing, vicorons crop. e
varietios which have done well in Combatore wre Bonny  Best,
Marglobe, Richmeat and Golden Queen.

Soil.—Tomato is not orthodox in its sotl regqinrennents though it
doces notb stand badly drained and heavy clay soils. The best yields
arc obtained in light loams soils of high fertiity and good physical
condition.  Particular attention should, however, he paid to sce that
tomato is properly rotated and is not replanted by the sune field in

less than 3 fo 4 years.

Nursery.—'Yo pmvidu' vood dramage. it i.s" bhitter to )‘:!i\v‘ swdli}lgs
in raised beds of convenient sizes. The sot must be in good tilth
and well manured with cattle nmimore.  About 4 to 5 ounces of seed
gown in an area of 2 cents will he sufficient to plani one aere.
The sced is sprinkled over the heds and !i;;‘_l.li‘\ """f""f‘{ and then
hand-watered.  Watering is done every morning and it s p‘rei.m'ul_)le
thal the beds arc dry in the evening to prevent damnping oft disease.
Iixcessive watering tends to produce tall and spindly seedlings. The
scedlings will be ready for planting 35 to 10 dave after sowing.

Preparatory cullivaiion.—1t is necessary to hring the soil to fine
tilth before taking up transplanting. As the seedlings are planted
on_the sides of ridges, a cultivator is worked to form ridges about

2 to 3 feet apart.

Manuring.—Tomalo responds quickly and profitably to the use
“of manures and fertilizers. A hasal dressing of about 15 to 25 cari-
Joads of farm-yard manure applicd at the time of preparatory culti-
vation provides sufficient arganic manure.  As the crop requires
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fertilizers with nitrogen in a readily avadable form, it 18 necessary
to supplement the cattle manure with an application of nitrogenous
and phosphatic manures. 1t is observed that an applicatiou of 30U 1b.
of groundput-cake weal mwixed with 200 1h. of amwoniamn phosgrate
applied in two equal doses, one just prior to trausplanting and the
other at the time of earthing up, bas proved beneficial to the crop-
Too much of nurogen induces rank vegetative growth causing
retardation in the maturity of fruit.

Transplaniig .- 10 is hetter that the transplantiug s doue i the
afternoons and i possible in cloudy weather. The musery has to be
watcred i few hours before hifting the seedlings. It is good to lift
the seedlings with some soil sticking to the roots as it helps the
starting of the plants and the seedlings arc transplanted nnmediately
alter tiey arve Lifted from the musery giving aspacing of 15 feet to
3 feet 1 the same row.,  The * Jife ! rrigation s given ahoul 3 1o {
days later and it any ol the seedlings hiove Taibed to establish, the

gaps are filled up.

Afler-cultivation.—Lhe crop st i kept free from weeds to get
maximum returns. Being a shallow-rooted crop, deen inter-cufti-
vation should be avoided. "'wo to three weedings at mtervals of 4
month are necessary to keep down the weeds. In the absence of
rain, the crop requires irrigation once in 7 to 8 days. The crop 1
earthed up about 45 to 50 days alter trunsplnntinﬁ. it has been
recorded that in Coimbatore staking and pruning are not necessary
for raising a successiul crop of tomato. Though it is a fact that
pruning the laterals and staking the wain shoot belps in the develop-
ment of big sized wniform fruits, which ripen evenly due to the
exposure (o the sun, the gross yield is not higher than in the
untreated crop.  In addition, stuking ol tomiato on field seale involves
enormous expenditure which is not compensaded by any additional
vield.  During the rainy scason, however, care must be taken to
see that the field is well drained, s witter-logging causes heavy
damage to the crop.

Picking.~ The first piching of irits can be made sbout two
months alter transplanting.  During the first fortnight picking may
be done once in 3 to 4 days; but alterwards daily or on alternate
days. The picking season lasts for about 2} to 3 months. Great
care must be bestowed in the picking of fruits, as no other vegetable
is 80 easily injured from careless handling as the tomato. 1f the
uarket Is near, tomatoes may be picked when they are ripe but
before they become over-ripe and soft. For distant markets,
tomatoes must be picked in the turning stage, i.e., when the
tomatoes have changed colour to abont half tle lensth from the

.
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blossorn end. 'U'hey attaiu the full colour in a day or two. If the
transit is prolonged it is better that the tomatoes are haryested at
the mature stage, when the tomatoes are fully mature but not have
changed colour. The fruits wust be picked free of the peduncle as
its presence damages the {ruit in changing over from basket to
hasket. T'he produce must be free from damaged or diseased fruits
as thew presence reduces the market value of the. fruit. The
fomatoes can be roughly graded into three grades mainly on size,
viz., big, mediumw and small.

Yield.--There is considerable vaviation n the yield depending
upon the season, land, etc. When conditions are favourable tomato
ylelds up to 20,000 lb. per acre though the average is about
12,000 Ib.

Pests and diseases.—The crop 1s comparatively free from any
serious pests and diseases. Lo some scasons damage 1s caused to the
crop by the appearance of the ' wilt * disease caused by the fungus
fusariwm sp., which results in the sudden drying up and death of a
number of plants in the field. The atfected plants should be collect-
cd and burnt.  The fruit sucking moth is another pest which causes
damage to the mature {ruits. Mosaic disease is also observed at
times, but is never u serlous problem.

Cost of cultivation.—The following represents roughly the econo-
nics of growing an acre of tomato under conditions such as those at

Coimbatore :—
Pairs at Rs. 4, wen at 14 annas and women at 7 annas per
day.
P.M W RS. A. P
Preparatory cultivation—- | ) |
Ploughing thrice and forming ridges /A (I 0 4 0
and channels.
Munures and manusing-— |
Transporting and applying manure 14 14 13 13 0 0
(lost of manures .. .. .. 132 4 ¢
Irrigation—
_ Fiftoen irrigations on the whole—
Guiding water at two men per .. 30 .. 26 4 0
irrigation. ‘
Eleotricity charges at Rs. 2 per .. 30 0 0

irrigation per aore.

owiid
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Seeds and sowing—
Cost of raising nursery
Transplanting

After-cultivetion—
Two weedings
Earthing up the plants

Harvesting—
Picking fruits for three months

Lease amount of 1 acre of garden land

'Total cost of cultivation per acro

Oulturn per acre—
Value of 12,000 1b. at Rs. 8 per 100 1b, .,
Total expenditute .. .. .o

Net profit per acre

. M.W.

.12

Total

20

Total

. 70

‘This, however, is oxclusive of macketing charges.
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U. NanrasiNga Riao,
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Vegetable Culture in Boxes

New Technique Outl'n~d for City Dwellers who
Lack Suitable Backyards

Town and city dwellers who have the use of suitable backyards
can grow vegetables in them. But there must be innumerable
urban citizens who do not have the use of a backyard, suitable or
otherwise. However, these persons need not be excluded from
home vegetable gardening on this account. In recent years a new
art in horticulture has sprung up, that of growing vegetables in
handy boxes or pots which can be kept on window-sills and
balconies. Successful crops can be harvested.

‘ Pot ’ culture in horticulture refers to the cultivation of plants
To persons competing In horticultural exhibitions .
principles of this method are familiar at least
flower plants are concerned.

in pots or boxes.
and shows, the
in so far as cultivation of annual .
Vegetable culture in pots is really nothing more than an extension
of the application of the same principles. Pot culture of vegetablfas
may appear to be more difficult than growing on a plot of ground in
open; in actual practice there is no limit to the standard of good

cultivation that can be achieved in. the former method.

Window bozes.—Because of theconditions which prevail insiae
a house, window boxes must be made comparatively deep. The
boxes must contain a larger quantity of soil than is commonly
necessary for the growth of plants in pots in the open, so that the
adverse conditions may in part be counteracted. Boxes intended
for window vegetable gardens should therefore be made at least
one foot in depth, rather broad, and of a length to conform to the
window opening or for & safe seating on the sills and balconies.

Though wooden boxes are in use, their prohibitive Of)st, their
tendency to warp in the sun, and the difficulty of keeping them
free of fungal spores without either painting (which is barmful to
the plants) or scrubbing (which is damaging to the wood) makes
them rather unpopular. Iustead, earthenware pots made of the
same design and size as the wooden boxes with a concave bottom
to collect the drainage water on the sides are more suitable,
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Soils for the bores.—The soil should be rich garden loam or a
compost consisting of rotten leal mould and cattle manure
thoroughly mixed together and sifted through a screen with at
least & half-inch mesh.

Before filling the box a laver of broken pots (crocks) or coarse
gravel should be placed over the bottom end of the box to the depth
of one inch. If the box is made airtight, holes should be provided
in the hottom, so that any excess of moisture which comes [rom
watering the plants may escape from the bottom. After placing
this drainage material in the bottom of the box, fill it up to within
an inch’ of the top with the prepared soil.

. Planting and Aftercare.—Among the numerous vegetable crops
commonly grown, there are sorne which are usually swuall sceded
and so require transplanting to provide adequate spacing between
the plants for their optimum growth. There are others which
have larger seeds that can be straightaway sown in situ to provide
the requisite spucing even at the outset. It is customary to raise
the seedlings of the former in shallow pans; when they have
grown big enough to be handled with ease, they are picked »ut
and planted in the boxes. The latter need no such precaution
and their seeds are grown directly into the hoxes. The spacing
will depend on the natural vigour and habit of the plant.

" Vegetables such as bendhi and brinjal have to be spaced at a
mininum of one foot between the plants, while tomatoes can be
planted at nine inch intervals. ®The boxes with the plants should
be exposed to light and if possible to the sun for at least four hours

every day. This is very necessary to avoid giving the plant a

check at any period of its growth.

Watering of the boxes should be done with special care. While
the soils in the boxes should never be allowed to go dry, it is equally
necessary to avoid keeping the boxes in a soaked condition.

Normally, the made up soil in the box will provide all the food
that is required by ihe plants during the course of their life. But
occasionally when the plants do not make satisfactory progress,
applications of - dilute liquid manure or a weak solution of
ammonium sulphate helps somewhat to hasten growth. The boxes
should be kept free of weeds which may spring up from seeds
brought in,with the compost. Trequent stirring of the surface

3

s0'l helps in breaking the crust and permits the water added tc .
the box to’permeate the soil and the excess to drain away.

The plants should be syringed with a weak solution of potass'um
permanganate, or Bordeaux Mixture to keep them free frora wilt
and other diseases which are prone to appear under the pecaitar
conditions of the dwelling house.

When the crops are harvested, the boxes should be sreptied
f the soil, scrubbed well and treated with a disinfectant salution
before being used again. The thrown out soil should not normaily
be used again. In raising any particular végetable in boxes, its
seasonal preferences shouid not be overlooked. By a careful selec-
tion of the vegetables {o be grown in each month or season,
box-culture can afford to the grcwer a succession of home-grown
vegetables almost throughout the year.

General precaulions.—Here are some causes which often result
in failure of vegetable plants in boxes. The home gardener should
never lose sight of them: : '

1. Sowing or planting too thickly.—The soil in a box is after
all limited in quantity and cannot possibly nurture an unrestricted
number of plants. There is moreover the natural habit and vigour
of the plant to be taken into account. A cramped plant can neither
grow well nor crop well.

2. Permitting seedlings to become drawn.—Plants growing
inside a house under covered conditions have a natural tendency
to become spindly and drawn out in their search for light and sun.
This can be reduced to an extent by placing the boxes in the
sunniest side of the house for as long a period in the day as possible.

3. Transplanting ‘oo late.—Box plants should not become
unwieldy. For successful building up of sturdy and stocky plants,
timely transplanting of the seedlings from seedbeds is esseunlial.
Delay will result in the planting of overgrown plants which are
difficult to train to any desired shape or size.

4. Damage to the ‘root system.—A damaged root system’
either at the time of transpianting or in hoeing the soil in the box,
spells disaster to the development of the plant. Box culture is an
intense form of cultivation where there is fierce competition
between the plants. Unless a plant is set along in its course of
growth with its rootssintact, it cannot develop with new roots.

rs
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5. Disease.—The burnidity of the air inside a room or within
,5 house is generally higher than in the open. This is further
accentuated by the dailv watering of the boxes and the transpiration
of the plants. In such an atmosphere the onset of fungal diseases
is a common occurreacc. Their control is generally a tedious task
and the losses sustained ave too serious to the grower who deals at
best with only a limitcd number of plants. Prevention and
forestalling of the diseases is by far the most practical means of
saving the plants. 'This can easily be accomplished by a weekly
spray of potassium periaanganate solution or Bordeaux mixture
done with & syringe.

In the present focd crisis vegetable cultivation in boxes has a
special role to play. for it enables every individual citizen to
coniribute his share, iiowever small, to the drive towards scli-
sufficiency. The home box gardener also gets the thrill of creating
new life and watching it develop. Finally, to the children at home
there can be no bettcr «bject lesson than the unfolding of plant
life from the seemingly insignificant seed.

ISSUED BY THE DEPARTMENT OF INFORMATION AND PUBLICITY,
GOVERNMENT OF MADRAS *
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